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ABSTRACT
Identifying and Evaluating Common Subgenres in
Asymmetric Virtual Reality Games
Miah Dawes
School of Technology, BYU
Master of Science
Recent years have seen a significant growth in what designers and players call
asymmetric virtual reality (AVR) games. This dissertation creates a framework that defines the
relevant characteristics of AVR as a genre and describes five common genres of AVR games,
including David(s) and Goliath, Hide and Seek, Perspective Puzzle, Order Simulation, and
Lifeline. The core features of each subgenre are expounded. These subgenres are then evaluated
using design workshops to observe novice game designs use these subgenres in their game
design process. An analysis of the workshops found that the AVR subgenre framework may
benefit novice game designers in finding inspiration from patterns in existing AVR games,
planning asymmetric mechanics in AVR games between VR and non-VR players, and
concepting new and unexplored ideas within the AVR genre. Finally, the discussion section
outlines similarities and differences in the subgenres, limitations in this research, and provides
guidance for future directions for this research.
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INTRODUCTION

Asymmetric virtual reality (AVR) is a game genre that has recently been growing in interest
among VR game designers, players, and enthusiasts (“Virtual Reality Community Forum,” 2021;
“Steam Curator,” 2021; “Top 10 Asymmetrical VR Games,” 2019). Like most genres, the
boundaries of what constitutes an AVR game are not explicitly defined, but this term is still
commonly used in VR communities to describe multiplayer games where at least one player is
immersed in a VR headset and at least one player uses a different device, such as a smartphone
or desktop computer, to interact with the same game.
An example of an AVR game is the game ACRON – Attack of the Squirrels (Resolution
Games, 2019). In this game, one VR player takes on the role of a tree trying to protect its acorns
(Figure 1-1), while several mobile phone players take on the role of squirrels trying to steal
acorns (Figure 1-2) from the VR player. The abilities available to the virtual reality player
completely differ from those available to the smartphone players: they are bound to one space
and must grab and throw virtual projectiles at the squirrels to protect the golden acorns.
Meanwhile, the smartphone players’ goal is to steal golden acorns from the tree without being hit
by the projectiles. They can traverse the environment or use special abilities, such as digging or
dashing, to accomplish this goal.
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Figure 1–1: ACRON: Attack of the Squirrels. VR player perspective.

Figure 1–2: ACRON: Attack of the Squirrels. Smartphone player perspective.
The term “asymmetric” in Asymmetric Virtual Reality describes a game design concept
wherein players of the same game differ in how they interact with the game and its mechanics
(i.e., rules by which they can play) (Harris et al., 2016; Portnow, 2015). In a symmetric game, all
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players abide by the same set of rules. A common example of this is checkers, where all players
use the same exact mechanics. There is not an action or ability one player has that the other does
not have, given comparable circumstances.
An example of game asymmetry can be found in the video game Overwatch (Blizzard,
2016). In Overwatch, players have the option of choosing from a variety of “heroes” that have
different abilities at their disposal. For example, the hero Mercy has abilities that support her
teammates by healing them, but the hero Genji specializes in quick melee attacks instead and
cannot heal his team. Players can choose heroes with the abilities that they prefer. This diversity
in mechanics between players allows for more dynamic and more personalized gameplay
(Schell, 2008).
AVR Games are inherently asymmetric in that they include different game mechanics that
correspond to different interfaces. How players interact with the game depends on their interface,
whether they are using a VR headset and controllers, a keyboard, mouse and monitor, a
smartphone, or some other device to play. Some games, such as Star Wars Squadrons (MOTIVE,
2020), allow players to play the exact same experience, but with different input devices (e.g.,
VR, Desktop). While the gaming community often classifies such games as AVR games, for
purposes of this thesis, we require that game mechanics must differ significantly between those
using VR and non-VR. This allows us to explore the new subgenres of games that take
advantage of the unique capabilities and drawbacks of different platforms. Such games are in
their infancy, and we believe identifying genres associated with them may be particularly helpful
to designers who are new to AVR games.
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Purpose of Research
AVR Games help fill a critical niche in the VR game ecosystem. Over the past decade,
personal, at-home VR use has skyrocketed as VR headsets have improved in quality and reduced
in price (“19% of U.S. Adults Have Tried VR,” 2020). Despite these improvements, VR can
commonly cause motion sickness in some users (Bozgeyikli et al., 2016) while others may
simply be uncomfortable with the immersive nature of the headset or otherwise might not have
access to one. Most VR headsets are also not recommended for children under 13 years of age
(Gent, 2021). VR headsets, while becoming more popular, are not nearly as widespread as these
other commonplace devices. The number of Apple iPhones sold worldwide in 2018 was
estimated to be over 227 million (“Apple iPhone Sales,” 2020), which is far greater than the 4.65
million virtual reality headsets estimated to be sold during the same period (“VR Device
Shipments,” 2020).
Asymmetric games have been praised as a solution to help players with diverse preferences
and devices participate in the same game together (Harris et al., 2016). In the case of AVR
Games, players who prefer to use a VR headset can share games with those who prefer not to or
do not have access to another VR headset. Since these issues are not likely to go away anytime
soon, there is a need to better support designers and researchers of AVR Games.
AVR is a unique genre that highlights critical elements of the asymmetries between VR
and non-VR play. While there are infinite ways to combine VR and non-VR play, game
designers have settled on similar game mechanics and architectures that seem particularly wellsuited for AVR Games. We hypothesize that understanding common AVR Game features and
categorizing them into AVR subgenres may help researchers better characterize what makes such
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games unique and track their evolution over time, while also helping game designers use timetested genres or combine elements of different subgenres into new subgenres of AVR Games.

Research Contributions
This research contributes to the game design literature of AVR games by identifying
subgenres and their characteristics within existing AVR games. It also aims to investigate how
useful genre can be in helping novice game designers conceptualize new games.
This research makes three primary contributions to game design literature:
1. We provide a formal definition of AVR Games.
2. We identify several subgenres of AVR Games which have similar salient features that
correspond to players using VR and non-VR platforms.
3. We investigate into the effectiveness of using genre as a game design tool with novice
game designers.

Definitions
The following definitions are used throughout this study:
•

Virtual Reality: A user interface that immerses the user’s vision with a head-mounted
display (HMD) and tracks the user’s orientation with an inertial measurement unit
(IMU) to create the illusion of existing in an imaginary, digital environment.

•

Asymmetric Games: A term used in game design to describe games that are
multiplayer and have different mechanics between players.

•

Mechanics: Rules of play and abilities of players. Constitute what players can or
cannot do and what their goals are in a game (Hunicke et al., 2004).
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•

Dynamics: Strategies and relationships that describe how a player interacts with a
game (Hunicke et al., 2004).

•

Aesthetics: Elements that describe a player’s overall experience in a game (Hunicke et
al., 2004).

•

Asymmetric Virtual Reality (AVR) Games: A genre of multiplayer games wherein
at least one VR player and at least one non-VR player (e.g., mobile phone; desktop)
interact with each other using game mechanics tailored to their interface type.

•

Genre: A category of games that cultivate similar player experiences (see section 2.3).

Thesis Outline
The remainder of this thesis is organized as follows:
•

Chapter 2 – Literature Review: This chapter reviews existing literature on asymmetry
in games, AVR games, and current understandings of genre in games. Furthermore, it is
discussed how genre is useful as a design consideration and how workshops can be
effectively used to gain insight into how a design framework is used.

•

Chapter 3 – Methods: This chapter describes our methodology for identifying AVR
Game sub-genres, as well as evaluating the usefulness of the sub-genres in helping novice
game designers during game design workshops.

•

Chapter 4 – Asymmetric Virtual Reality Game Subgenres: This chapter explains our
decision to focus on role-based AVR games for the design framework and presents the
design framework and the salient elements of which it is composed. It then presents the
five AVR subgenres that were derived using this framework.
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•

Chapter 5 - Evaluation of Sub-Genres for Novice Game Designers: This chapter
highlights the results from the design workshop used to evaluate how novice game
designers used the AVR subgenre framework when ideating new game ideas.

•

Chapter 6 – Discussion: Finally, this chapter highlights key results and findings, as well
as considers research limitations and future research suggestions.
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2

LITERATURE REVIEW

In this chapter, I review several studies that explore the current design practices relating to
AVR as a genre and how the literature can further be expanded. First, I investigate asymmetry in
games and how designers consider these asymmetries in their design process. I then specifically
explore AVR games and how the VR platform adds more dimension to asymmetries between
players. I examine current understandings of what genre is, and how it is used by players and
game designers alike. Finally, I consider how game genre can best be applied to design to create
a design framework and how a workshop may be used to evaluate such a framework.

Asymmetry in Games
As introduced in Chapter 1, asymmetry is a game design concept wherein players of the
same game differ in how they interact with the game and its mechanics (Harris et al., 2016). In
The Art of Game Design: A Book of Lenses, Jesse Schell names several reasons asymmetry might
be a desirable choice when designing a game. As most real-life examples of competition are not
completely equal due to differences in competitors’ resources, training, or history, asymmetry
can add a degree of realism to a game. Asymmetry can also add a degree of replay value to a
game by allowing players to explore the same gamespace in more ways when playing as
different roles with differing abilities. Players may also choose to use a set of mechanics that
most suits their preferred style of play, thus asymmetry can also add more personalization to a

8

game. If players have different skill levels, asymmetry can level the playing field to make the
competition fair. Finally, asymmetry can create more variables in the strategies players use to
create more dynamic and interesting situations (Schell, 2008). In addition to these potential
benefits of asymmetry, there is evidence that asymmetry can also enhance connectedness, social
presence, immersion, and intuitive control in multiplayer games (Harris and Hancock, 2019).

2.1.1

Defining Types of Asymmetries
The definition of asymmetry in game design is quite broad and may include any number or

types of different mechanics (i.e., could chess technically be considered asymmetric because one
player moves before the other?). To further specify the level of asymmetries in a game, and how
these asymmetries affect a player’s experience, Harris et al. cite Beznosyk et al. and Portnow to
make a distinction between what they define as “strong asymmetry” and “mild asymmetry” in
cooperative asymmetric games (Harris et al., 2016; Beznosyk et al., 2012; Portnow, 2015).
Strong asymmetry is characterized by tight dependency and requires a higher level of
coordination between players’ actions. In contrast, mild asymmetry is characterized by more
independent actions between individual players and less need for tight coordination.
As an example, the game ACRON: Attack of the Squirrels (see Chapter 1) possesses
qualities of both strong asymmetry and mild asymmetry. Between the VR player and the mobile
phone players, there is strong asymmetry. Nearly all the mechanics of how the players interact
with the game are different: from what interface they are using, to what challenges they are faced
with, to what their ultimate goal is. Between the mobile players however, there is mild
asymmetry. Each of the mobile players have a common interface (mobile), goal (to steal golden
acorns from the VR player), and similar challenges (traverse the environment, and avoid being
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hit by the VR player), but there are four classes of characters the mobile players can choose
from. Each has one unique special ability (i.e., an asymmetry of ability), such as a sprint ability
or a shield, that is different from the others.
Having established the differences between strong asymmetry, Harris et al. also describe
several ways in which games can be asymmetric. Perhaps most relevant to AVR is asymmetry of
interface, an asymmetry which describes how players may interact with the game in different
ways (e.g., VR and non-VR). Another type of asymmetry is asymmetry of goals, where players
have different objectives to succeed in a game. Asymmetry of ability describes the moves and
capacities of players. Asymmetry of challenge is how the player must achieve their goal using
their abilities. Asymmetry of investment defines the time players spend in a game. Finally,
asymmetry of information explains the differences in information that players have access to
(Harris et al., 2016).

Asymmetric Virtual Reality Games

As discussed in section 1.1, asymmetries between VR and non-VR interfaces can
potentially enhance the multiplayer experience of users who prefer different interfaces by
allowing them to play together. Although research on the benefits of AVR games is not
comprehensive, case studies suggest that AVR games can increase the enjoyment, sense of
presence, and social interaction among VR and non-VR players when sharing a gamespace. This
is especially true for non-VR users (Gugenheimer et al., 2017; Smilovitch and Lachman, 2019;
Lee at al., 2020).
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Genre in Games
Genre is one of the most common ways in which the gaming community, including
players, journalists, developers, publishers, and retailers, classify categories of games (Arsenault,
2009; Clearwater, 2011). Popular online game stores, such as Steam, Epic Games Store, and
Origin, list genre as a key identifying feature in which they categorize games for players to
browse games similar to those that they enjoy. As game genres are socially constructed by the
same de-centralized communities that use them, the criteria for what constitutes not only a
game’s genre, but the concept of what constitutes genre itself, is controversial.
Unfortunately, there is no universal definition of genre in games, and the concept is
especially disputed in academics. Some compare the idea of genre to that of its definition in film
and literature: that is, the narrative of the story is the defining feature of genre (Apperley, 2006).
However, most ludologists would agree that “video game genre study differs markedly from
literary or film genre study due to the direct and active participation of the audience” (Wolf,
2002). If not narrative, then do the mechanics of a game define a genre?
Many taxonomies consider gameplay mechanics as the core defining aspect of genre in
games (Heintz and Law, 2015), however, others argue that aesthetics, or the experience of the
player, should be considered paramount. As Arsenault puts it, “the genre of a game is tied not to
an isolated, abstracted checklist of features, but to the phenomenological, pragmatic deployment
of actions through the gameplay experience. Gameplay is partly functional and partly aesthetic
(Arsenault, 2009). This note is further supported as we consider that genre is used to find similar
experiences that players enjoy, not necessarily similar mechanics (although curated mechanics
can certainly contribute to curated experiences).
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Genre in VR and AVR Games
Game genres have historically been difficult to define but trying to define VR game genres
adds additional complexity. VR is a medium of play that has different affordances and increased
immersion that can lead to different experiences from traditional videogames. As Foxman et al.
put it, “there is a gap between how genres are defined in VR experiences and their effects on
users. In this nascent industry, developers struggle to situate their work within already vague
game categories” (Foxman, 2020).
The AVR genre has been defined up until this point mainly as a social construction from
the community of VR players and developers. This community often has a broad threshold for
what constitutes as an AVR game and often considers any VR game that is multiplayer and
cross-platform between a VR headset and another device as an AVR game. Some curators even
include hotseat single player games on lists of AVR games ( “Virtual Reality Community
Forum,” 2021; “Steam Curator,” 2021). While this definition is accepted by the community, and
so it is important to use and consider, it focuses heavily on one mechanic of AVR games
(asymmetry of interface) and ignores the broader reasons of why people use genre.
When looking for new games to play, players will often turn to genre as it can help them
find similar games “of a like” that they enjoy (Cook, 2005). When looking for games to design,
game designers often begin with established genre affordances, but may also introduce
something new to the genre that they believe will enhance their players’ experience. Cook relates
a player’s obsession with genre to addiction, stating, “players specialize in genres. A hardcore
gamer may focus all their efforts on FPS, and disdain anything vaguely associated with RTS
games” (Cook, 2005).
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Despite the debates on what defines genre, it can be agreed that genre is important in
giving players a language to articulate games that invoke familiar experiences. Therefore, it is
important that designers consider this when creating experiences for these players. Given these
premises, I propose that genre can be useful for designers if it is defined as a category of games
that cultivate similar player experiences.

Game Genre as a Design Tool
To effectively use genre, Goddard and Muskat cite Klevjer. “There is a curious lack of
genre studies in our field, which strikes me as a bit of a missed opportunity. It means that
variation, tension and significant detail too easily fall below the radar of academic game studies.
It also means that we are less able to bridge the gap between the very specific and the very
general, and less able to describe the connections between aesthetic convention and social
practice” (Klevjer, 2006).
Taxonomic frameworks that define “what is a game” consider the dimensions, elements,
and factors that compose a game, but often do not consider relationships between elements and
how they group together (Goddard and Muskat, 2017). For designers, the definition of what
constitutes as commonalities between games may be of particular importance, as it specifies
game aesthetics and players’ experiences relevant to specific groups, rather than breaking down
genres into discrete components. (Goddard and Muskat, 2017). While it can be useful to
quantify and describe the individual ingredients of a pasta sauce, there is also value in
characterizing types of sauces like Marinara and Alfredo.
Designers may find these relationships valuable as a common understanding of patterns of
game experiences can allow designers to generalize about them. This expression allows them to
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reinforce, expand on, or subvert a certain game convention. Goddard and Muskat argue that
genre is useful when communicating during the design process, “but also in-between it, driving
new and old works against a common baseline to be interrogated. Considering this, it is
important to describe the salient properties of a genre that affect the player’s experience when
using genre as a design tool” (Goddard and Muskat, 2017). Using our previous analogy of pasta
sauce, we might investigate relevant properties of pasta sauce, such as saltiness, creaminess, or
whether it is tomato based. While these properties are important and practical to identifying
features in pasta sauces, they wouldn’t make very much sense to apply to syrups.
This is where mechanics come in as valuable aspects to game design. While genre is useful
towards designers in defining and understanding expected player experiences, game designers do
not have direct control over these player experiences when designing new games. What they do
control are the elements and components of a game (Hunicke et al., 2004). Indeed, when
concepting new ideas, designers often consider mechanics as integral to the early design process
(“[Game designers] considered it important that, even though an idea may not eventually have
anything to do with the mechanics of the game, the mechanics were inseparable from the early
idea generation process. They sometimes regarded mechanics as the essence of the game idea
since thematic elements could be modified later”) (Kultima, 2010). Thus, looking at the
mechanics of a game and how they can lead to a desired genre experience is useful to designers,
if we consider which mechanics are significant to a player’s experience as defined by a genre.
Genre is useful for game designers because it gives a language for defining player
experiences, but specific experiences can be elusive (Hunicke et al., 2004). By looking at games
in existing genres and classifying the salient mechanics and features, we can provide a
framework for designers to use and create new games of similar, experiences. This argument for
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the use of genre as a design tool forms the basis for the AVR subgenre framework. By
identifying the salient features of AVR games by leveraging the mechanics, dynamics, and
aesthetic components of their inherent asymmetries (using a foundation in the Harris et al. and
MDA frameworks), I create a language of subgenres to develop a foundational understanding of
existing AVR games and the design of new AVR games.

Using Workshops to Evaluate the Game Design Process
Design workshops are proven to be useful when trying to gain insight into a design process
(Hansen et al., 2020). When validating game design frameworks, game design workshops can
give valuable insights into the process of how it is used (Sintoris, 2015). Participants in a
workshop can use the framework in an observable environment, giving researchers more
understanding into their design process. By leveraging this technique, potential strengths of
challenges of a framework may be clarified and addressed.
When designing a workshop process, it is important to consider who will use the framework
and what processes might suit their needs. Game designers may benefit from using a
collaborative, but informal and unstructured game design approach when concepting new ideas.
An informal game design approach is often indicative of real game design processes, as
designers will rarely design a game completely on their own (although game ideas often begin in
the mind of an individual) (Kultima, 2010). Having a structured approach to the workshop,
where the process is heavily guided, may potentially guide thoughts in a specific direction,
avoiding creative and original ideas. Alternatively, it could move too quickly and skip over ideas
that otherwise should have been more thoroughly discussed (Kultima, 2010). By allowing
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workshops to ideate organically, researchers can see how game designers might use frameworks
in a more natural state during their ideation process.

Conclusion
AVR has significant potential for creating positive and fun experiences for players. There is
opportunity here for game designers to leverage the benefits of using asymmetry in these games
and contribute to the emerging affordances of the genre.
Despite these advantages, the concept of AVR games is still in its infancy. Most of the
AVR games that we found and that are examined in this dissertation were developed by
independent game studios within the last 5 years (see Ludography), which suggests that the
genre has yet to gain significant traction among mainstream audiences and AAA developers.
Considering this, the literature surrounding AVR games is even more sparse. This dissertation
will provide timely insights to use as a starting point to facilitate emerging game designs in this
evolving genre.
There is an important opportunity here not only to study existing AVR games, but to also
study genre as a design tool when ideating new game ideas. Genre in games is difficult to
understand for players and designers alike, but it is still relevant in the language of understanding
of and inspiring game ideas. By leveraging this language, we can bridge the gap between the
“very specific and the very general” (Klevjer, 2006).
Finally, when evaluating potential game design workshops, it is important to consider which
methods make sense for game designers and will give the valuable feedback to researchers.
When evaluating ideation, an unstructured approach may be most effective.
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3

METHODOLOGY

Overview of Process
This research was conducted with the intent to define subgenres of AVR games and to
explore how these subgenres may affect game designers when designing new AVR game
concepts.
To define subgenres of AVR games, a ludography of possible AVR games was compiled
from curated online lists and was then iteratively categorized based on salient features of the
AVR genre after playing through the games. These categorizations were defined as subgenre
candidates. They were further scrutinized and refined into subgenres by closely analyzing the
asymmetries of mechanics and how these asymmetries lead to unique game dynamics and
aesthetics (Hunicke et al., 2004). This process of how AVR games were categorized into
subgenres is illustrated in Figure 3-1. Subgenres were then evaluated by running two workshops
that compared how novice game designers conceptualized new games with and without the
subgenre framework. These workshops were designed to give insight into the process of how
they generated new ideas and the results of that process. It was also noted how the framework
may have changed this process between the different groups. Details on each of these steps are
further outlined in the remainder of this section.
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Figure 3–1: Games in the process of developing the AVR framework.

Defining Subgenres

3.2.1

List of AVR Games

To begin the investigation, a ludography of AVR games was curated from sources identified
as Asymmetric VR games by the list creators on Reddit, Steam, and YouTube (“Virtual Reality
Community Forum,” 2021; “Steam Curator,” 2021; “Top 10 Asymmetrical VR Games,” 2019).
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Games were selected from these curated lists depending on whether they were playable and of
sufficient quality (few bugs and glitches that would make it frustrating to play and decent
reviews), and whether they coincided with our definition of AVR Games as outlined in section
1.3. “Hotseat” games: games where players share a VR headset and only one player can play at a
time, were sometimes included in curated sources but were not included in this study since these
games did not include multiple different interfaces.
Games were further refined in our list to eliminate games that were of weak asymmetry
between VR and non-VR players beyond that of the player’s interface. The core defining aspect
of AVR games is that they include VR and non-VR interfaces. Considering this, we decided to
focus on games that have player roles that were purposefully assigned when considering the
player’s interface, instead of games that simply have an option for the same player roles on
different platforms. This distinction is clarified further in section 4.1. By focusing on games with
strong asymmetry where the player’s platform was integral to their assigned mechanics in the
game, we were better able to create a subgenre framework that is specifically relevant to AVR
games to assist designers in the conceptualization of these games.

3.2.2

Initial Categorization

From the final list of AVR games, researchers played the games and looked for design
patterns in their mechanics using an iterative approach. After the initial play-throughs,
researchers documented the mechanics of the games, specifically noting the asymmetry in
mechanics between VR and non-VR players and their roles in the games. We used a structured
form to systemically capture significant characteristics (see Appendix A). Researchers then
searched for games that shared key mechanics, roles, and asymmetries.
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This resulted in five groupings of games that were candidates for subgenres. Each initial
grouping included at least three game examples with common features. Note that only 22.4% of
games from the final ludography (see Figure 3-1) fell into these categories, as many did not have
common mechanics between other games that were relevant to their asymmetric nature as
outlined in the form. Only the most common patterns in the list of AVR games were identified,
and many games included a combination of different mechanics that could overlap between these
categories or were entirely unique.

3.2.3

Emerging Subgenres

“Genre should be investigated with a particular methodology or analytical frameworks, that
is appropriate to the genre’s sensitivities and salient characteristics” (Goddard and Muskat,
2016). As the most critical characteristics of AVR games are in their asymmetries, researchers
investigated existing frameworks relating to asymmetry on which to base a subgenre analysis.
This could then be used to refine the five initial groupings of AVR games from the first analysis.
Researchers began developing a list of salient features by using a framework developed by
Harris et al. that defines qualities of asymmetric games based on their mechanics, dynamics, and
aesthetics as described in the MDA framework (Hunicke, 2004). This included types of
asymmetries in mechanics and how they lead to relationships in dynamics and aesthetics. For
example, asymmetry of interface defines mechanics that explain how the interface of a VR
player may differ from that of a mobile phone player.
With a basis on the Harris et al. and MDA frameworks, researchers iterated on the list of
salient features to determine whether they were relevant to AVR games and whether additional
dimensions were needed. At least two researchers iteratively reviewed and discussed criteria for
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the list of salient features until an agreement was reached. The process was performed iteratively,
as we attempted to use the dimensions to describe the various example games. This forced the
team to standardize the dimensions in a way that could work for all of the games we examined.
Only 21 AVR games were initially included in the subgenre candidates as games that had
commonalities with at least two other AVR games. This number was increased to 28 once games
were reviewed again after the subgenre AVR framework was developed. While this number is
low, AVR is a genre still in its infancy, so many developers are experimenting with a variety of
mechanics and may be relying less on conventions that their players might expect. The goal of
this research was not to comprehensively categorize all AVR games, but only to capture the most
prevalent characteristics of AVR games.

3.2.4

Mechanics, Dynamics, and Aesthetic Characteristics of AVR Games
All the mechanics of asymmetry as outlined in the Harris et al. framework were included

in the list of salient features of AVR games. In discussing potential additional dimensions to
mechanics that might be important in describing the differences between subgenres, it was
discovered that the Harris et al. framework is primarily focused on examples of cooperative
games and not competitive. Dimensions in mechanics were added to note the number of players
and the competitive/cooperative nature of the game in the sub-genre analysis as it was decided
that these were salient features to the multiplayer nature of AVR games. Furthermore, after the
workshops (as described in Chapter 5), one of the Harris et al., framework categories asymmetry
of investment was removed because it was not deemed important to the design of the games.
In addition to game mechanics, aspects of dynamics and aesthetics, as outlined in the
MDA framework, were also examined as characteristics that might be relevant to AVR games.
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Dimensions of dynamics were based on the investigation of the Harris framework into
asymmetries of dynamics. Since this framework focuses on cooperative games, it was sometimes
difficult to describe competitive games using the descriptions of dynamics outlined in the
framework, but researchers translated these relationships as best as they could as outlined the
analysis of each subgenre.
The dimension of aesthetics in the Harris et al. and MDA framework is elusive to game
designers. As it “describes the desirable emotional responses evoked in the player, when she
interacts with the game system,” it is what a game designer has the least control over when they
design a game, but also what is most important to players as it determines what they perceive to
be “fun” within a game. It was essential to include descriptors of aesthetics in the subgenre
framework for AVR games as genres are used by players to categorize games that they find
“fun,” and find more games that invoke similar feelings (Hunicke, 2004).
In the aesthetics category of the AVR framework, two dimensions are listed: theme and
roles. Theme described how players perceive the game itself. This includes descriptions of
commonalities in the narrative of the game, the premise, and the environment. Roles describe
how players perceive each other. In AVR games, mechanics of asymmetry lead to differences in
how players interact with the game. This leads to unique relationships between how players play
a game with each other (dynamics), and therefore the perceptions between players are inherently
unique (aesthetics). Roles are an essential defining characteristic of AVR games.
These categories of asymmetric mechanics, dynamics, and aesthetics are further
discussed in section 4.2.
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3.2.5

Subgenre Framework

Once finalized, the list of salient characteristics of AVR games was used to build a template
that could be used to further scrutinize the games belonging to the candidate subgenres (section
4.2). Tables based on this template were filled for each of the games included as examples of
candidate subgenres, as well as some additional games that had similar aspects to candidate
subgenre categories (see Appendix B).
Some games that were originally thought to be of a particular subgenre were eliminated as
they did not have the same salient mechanics as other games in their supposed subgenre. An
example of this is found in Lair of the Titans (Team 21 Studio, 2018). This game was originally
thought to be a Hide and Seek game; however, the roles and mechanics of the VR and non-VR
players are reversed when compared to other games of the Hide and Seek subgenre.
Once a table for each game was filled, researchers looked for common patterns between the
chosen salient features of games in the candidate subgenres to create tables for each subgenre.
These tables form the framework for AVR game subgenres.
After finalizing the subgenre framework, 55 role based AVR games that were previously not
categorized into subgenre candidates were reviewed again. Although complete subgenre tables
(such as those in Appendix B) were not created for these games, 11 were found to have had
characteristics aligning to those of the subgenres. This process is illustrated in Figure 3-1.

Evaluating Subgenres in the Game Design Process
Design workshops are often used to give insight into how effective a design framework is in
generating new ideas (Hansen et al., 2020). To determine how designers would use subgenres in
the design process of novel AVR games, two workshops were conducted. One workshop was
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conducted after the researchers presented the AVR subgenre framework, while the other was
conducted with only an introduction into the idea of AVR games, but not the framework. These
will be called the Framework Workshop and the No Framework Workshop respectively. By
analyzing differences between results in these workshops, researchers could determine how the
subgenres influenced designers when they came up with new game ideas.
Participants with an interest in games, virtual reality, and game design were recruited for this
study. Participants were recruited from student clubs and classes at BYU oriented towards
games, design, game development, and virtual reality. A total of 14 people participated in this
study: 6 testers participated in the workshop with the design framework, and 8 testers
participated in the workshop without. Additional information about the participants is presented
in Chapter 5 where findings from the workshops are discussed.

3.3.1

Consent and Demographics Survey

Each workshop was conducted by first having the participants sign a consent form to
participate in the study. Researchers then collected demographic data, namely the participant’s
age and their experience with game design, virtual reality game design, and playing virtual
reality games (Appendix D). Participants were assigned numbers for all surveys to preserve and
protect their identity.

3.3.2

Presentation and Pre-Workshop Survey

The definition of AVR games was presented to the entire group for both workshops (see
Appendix C). In the No Framework Workshop, 5 examples of AVR games were briefly
presented with a demonstration of gameplay and description from their webpages on Steam.
Each of the 5 examples corresponded to a subgenre in the framework, though the participants did
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not know this since the framework itself was not presented for this workshop. Showing the same
examples in both workshops helped make sure that differences between the groups were not
solely driven by the examples we chose to share.
In the Framework Workshop, the 5 example genres were presented along with their
respective tables (see Chapter 4) from the subgenre framework outlining the mechanics,
dynamics, and aesthetics relevant to AVR games.
After this presentation, both workshops were asked to take a survey that tested what they
understood about AVR games (see Appendix D). The Framework Workshop was then presented
with 5 more example games to which they had to assign a subgenre. This was done to test their
understanding of each of the subgenres in the subgenre framework. Handouts were distributed to
this group that included tables from the subgenre framework that they could use to help them
identify the subgenres of each of the 5 games. Additionally, a blank Framework template was
provided to each group so they could take notes (if they wanted to) on the different elements.
The handout was simplified to only include the Game Mechanics categories (see Appendix E).

3.3.3

Design Exercise

Each of the workshops was then split into pairs to complete a design exercise. There were 3
pairs in the Framework Workshop and 4 pairs in the No Framework Workshop. Each pair was
given 25 minutes to create a concept for an AVR game idea. The time limit was strict so that
both workshops would have the exact same amount of time. Teams in both workshops were
warned when they only had 5 minutes left.
All participants were given pens, markers, paper, scissors, blank stickers, and post-it notes as
brainstorming resources. The Framework Workshop was additionally given the subgenre
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framework handouts that outlined the mechanics, dynamics, and aesthetics of each of the
subgenres, as well as a blank framework template to use to plan the mechanics of their game (see
Appendix E). Dynamics and aesthetics were not included in this blank template since these
dimensions emerge through interaction with a game, and participants would not be given enough
time to build a game. They would only have time to plan ideas for one. Each pair was audio
recorded (and transcribed). Additionally, two researchers observed the sessions, taking
photographs (e.g., of design artifacts and teams working), and noting key observations or
questions that could be followed-up on during the focus group. They did not interfere with the
groups, though they did remind them that they could use the prototyping materials to create
drafts of interfaces or gameplay mechanics.

3.3.4

Post-Workshop Survey and Focus Group

After the design exercise, participants individually took another survey that gathered
feedback on the design exercise. Questions were asked on their process as they completed the
design exercise, the difficulty of that process, what could have made it easier (see Appendix
D.1). For the Framework Workshop group, additional questions on how they used the framework
and whether it was helpful during the design exercise were asked (see Appendix D.2).
Participants then briefly presented the game concepts they designed during the design exercise to
the entire group. These were audio recorded and transcribed.
Workshops ended by spending 10-15 minutes discussing the questions asked in the last
survey with the entire workshop group. This gave participants a chance to give additional
feedback on their design process out loud and let them bounce off each other’s thoughts and
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impressions. It also allowed researchers to ask any additional questions that would elaborate on
participants’ answers.

3.3.5

Analyzing Feedback

Feedback and insights from the workshops were analyzed and taken into consideration in the
context of the subgenre framework. A mixed method approach was used to examine our core
research questions related to the workshops. Data from the surveys, observations (including
analysis of artifacts, photos, and videos), design session and focus group audio were examined
and triangulated. Audio recordings of each design session were transcribed using Otter.ai and
errors were corrected where needed. A thematic analysis was performed to identify common
themes that emerged in responses to open-ended survey questions and focus group responses. I
read through all comments, taking note of consistent themes and specific quotes or evidence that
related to them. On a second pass through the data, I added labels to the common themes and
iteratively updated them. These themes were then compared between the Framework Workshop
group and No Framework Workshop group to look for any discrepancies between the two
workshop groups.
Using data from these workshops, the AVR framework was then reviewed. Salient features
were tweaked based on this feedback.
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4

ASYMMETRIC VIRTUAL REALITY GAME SUBGENRES

This chapter presents a framework designed to help classify and design AVR games. First, I
provide a formal definition for role based AVR games, building upon asymmetric games more
generally (Harris, 2016). Second, I identify the most salient features of AVR games and map
them to the mechanics, dynamics, and aesthetics (MDA) framework (Hunicke, 2004). This was
an important step along the way to identifying AVR subgenres because the features that are used
to define a genre should be specific to the domain of inquiry (e.g., AVR games) (Goddard and
Muskat, 2017). Finally, I present AVR subgenres that were identified based on common clusters
of game features.
The goal of this framework is twofold. First, it can be used to classify existing AVR games
and track changes in them over time. Second, it can be used by game designers to inspire new
AVR games by using subgenres as a design starting point. The goal is not to promote cookiecutter games, but instead to allow game designers to build on, combine, or modify the subgenres
to create compelling AVR games. We do not claim that these subgenres cover all Asymmetric
VR Games. Instead, they capture the most common patterns that were observed at this point in
time. As more Asymmetric VR Games emerge, it is expected that new subgenres will also
emerge and be added to those that were identified.
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Defining Role Based Asymmetric VR Games
The most salient properties of AVR games derive from the asymmetries of the games
themselves. As discussed in Chapter 2, asymmetry is often seen as a continuum between strong
and weak asymmetry. Existing research does not provide a clear, defined threshold as to what
constitutes a strong or a weak asymmetric game. In the case of AVR games, we aim to make that
distinction and focus on games that are of a strong asymmetry for this framework.
At their most fundamental definition, AVR games must always be strongly asymmetric in
interface, between VR and non-VR platforms. However, some games do not take advantage of
this difference in interface. Instead, players across VR and non-VR platforms have gameplay that
is almost identical (i.e., symmetric). An example of such a game is Star Wars Squadrons
(MOTIVE, 2020). In this game, players can play with a combination of VR headset or monitor
for output, and controller, keyboard and mouse, or hands on throttle-and-stick (HOTAS) for
input. Despite this variety of devices, there is not a distinction as to which roles the user can play
based on which platforms or devices they are using. In fact, it is not relevant (except perhaps in
highly competitive gameplay) to players what platforms their teammates or opponents are using
since the roles that VR and non-VR players can take are identical. We discovered that this is a
common occurrence in games that were originally designed for non-VR play, but adopted VR
ports later on, such as Minecraft (Mojang Studios, 2011) and No Man’s Sky (Hello Games,
2016). Although these games are still asymmetric in interface, and it is enjoyable to many
players to increase the immersion of traditionally non-VR games through VR ports, we argue
that these games do not have strong asymmetry that define characteristics unique to AVR.
Goddard and Muskat claim that “adopting aesthetics as the binding and defining factor of
genre is useful for design” (Goddard and Muskat, 2017). On this point, the experience of the
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player in a game is just as much, if not more, of a genre defining characteristic as what the
mechanics of a game are when using genre as a design tool. Considering this, we believe that
having unique player roles that map to their respective platforms is a core requirement of
defining the genre of AVR games for the purposes of design, since it is these differences in
player roles that differentiate players’ experiences when playing AVR games as opposed to nonAVR games. Thus, the “asymmetric” in AVR must be strong for both interface and roles
between players.
Thus, for this framework, we focus on conducting a design analysis for AVR games that
have persistently different roles between the VR player(s) and non-VR player(s). Note that VR
games with multiple VR players may or may not have unique roles from each other. Likewise,
non-VR players may or may not have unique roles. We do not claim to redefine the boundaries
of what socially constitutes as an AVR game within the broad VR community, but from a design
perspective this distinction will be useful for ideating new games that are relevant to the AVR
genre and the experience of those players who are attracted to it.

Framework for Salient Features of AVR Subgenres
As discussed in section 3.2, we used an iterative approach to identify the most salient
features of AVR games that could be used to identify AVR subgenres. We based this list of AVR
characteristics on the framework developed by Harris et al. that defines qualities of asymmetric
games based on their mechanics, dynamics, and aesthetics as described in the MDA framework
(Harris et al., 2016). Using these frameworks as a starting point, we added additional
characteristics that we believed were relevant to the AVR genre and we eliminated some
characteristics, as were outlined in the Harris et al. framework, that we deemed irrelevant to the
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AVR genre. We also added categories that were not included, which we found were essential to
describing the AVR games in our corpus (e.g., competitive vs. cooperative). In this framework, it
was not essential to include every feature important to gameplay. Instead, it was important to
include features that were relevant to the AVR genre and helped in identifying AVR subgenres.
Table 4-1 shows the final framework for salient features of AVR games. This framework
was used to define subgenres of AVR games by filling out the blanks of this table for each game
of a potential subgenre as outlined in section 3.2. It can also be used to help inspire and
document designs for new AVR games, as was done in our Framework Workshop described in
Chapter 5.
Table 4-1: Framework for Salient Features of AVR Subgenres
Mechanics
Competitive or Cooperative
Number of Players

VR:
Non-VR:

Asymmetric Mechanics
Goals

VR:
non-VR:

Abilities

VR:
non-VR:

Challenge

VR:
non-VR:

Interface

VR:
non-VR:

Information

VR:
Non-VR:
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Table 4-1: Continued
Dynamics
Dependence
Synchronicity and Timing
Aesthetics
Theme
VR:
Non-VR:

Roles

4.2.1

Mechanics

Mechanics is the dimension of the MDA framework that designers have the most direct
control over. They define the foundational rules of a game and how it works. Therefore, it is
important to include them in the AVR design framework and subgenre analysis. By analyzing
the mechanics of existing games, we see how these mechanics lead to common dynamics and
aesthetics between games of the same subgenre. This can assist game designers in developing
desirable experiences for players.

4.2.1.1 List of Base Mechanics
Base mechanics are mechanics that do not necessarily relate to the game’s asymmetry but are
relevant the multiplayer nature of AVR games. These mechanics outline whether a game is
competitive or cooperative, and the number of players in a game. These may differ for VR and
non-VR players, so each is answered separately for each interface.
1. Cooperative or competitive: this mechanic describes whether a game is competitive or
cooperative. If a game is both competitive and cooperative, it should be noted which
players (VR or non-VR) are cooperative, and which are competitive.
32

2. Number of players: this mechanic includes the number of players of each platform. For
example, we discovered that current AVR games nearly always have only one person
using a VR headset, and multiple non-VR players.

4.2.1.2 List of Asymmetric Mechanics
A list of asymmetric mechanics was initially pulled and used from the Harris et al.
framework as ways in which AVR games are asymmetric, as described more fully earlier in
Section 3.2. For these asymmetries, we focus on the differences between VR and non-VR
players, not between players of the same platform, even though these asymmetries may exist.
This is because the asymmetries in how players play the game between platforms is most
salient to the AVR genre.
A mechanic of asymmetric games, as suggested from the Harris et al. framework, that
was not included in this framework was the asymmetry of investment. Asymmetry of
investment is an asymmetry that defines differences in how much time players spend
invested in a game. This was eliminated from consideration as it was discovered from
feedback in the workshop (see Chapter 5) that all the AVR games that were tested for this
research has little to no asymmetry of investment. This is not to say that asymmetry of
investment is not possible or could not be fun to explore in AVR games, but existing games
that were tested did not have significant asymmetries of investment.
1. Asymmetry of goal: this asymmetry describes how the goal of the game differs
between VR and non-VR players. The goal is the main mechanic that determines if a
player wins or loses a game. Goals may be symmetric or asymmetric in AVR games,
whether or not they are competitive or cooperative.
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2. Asymmetry of abilities: this mechanic determines the moves that VR and non-VR
players can take to help them reach their goal. This is often a strong asymmetry in
role based AVR games, since the affordances of VR and non-VR controls are quite
different and so the mechanics that each player can take often are as well.
3. Asymmetry of challenge: this mechanic describes how players must use the abilities
that they have to reach their goal. This asymmetry aligns very closely with the
asymmetry of ability, as it is also very symmetric between VR and non-VR players in
role based AVR games.
4. Asymmetry of interface: this mechanic is universally asymmetric across all AVR
games since this is an aspect of what defines the AVR genre. However, the details of
how the interfaces and controllers differ can be important (e.g., VR headsets can be
used with a variety of controllers).
5. Asymmetry of information: this asymmetry outlines what information a player has
access to as they play a game. Information may or may not be asymmetric between
VR and non-VR platforms, depending on the game or AVR subgenre.

4.2.2

Dynamics

Dynamics are important in the MDA framework for bridging the mechanics, or rules of play,
and the aesthetic experience of the player (Hunicke et al., 2004). Using the Harris et al. model as
a foundation, we model how VR and non-VR players interact with a game through asymmetries
in directional dependence and timing (Harris et al., 2016). Dynamic aspects of games are
relevant to the actions that players may take at a given moment, and so a single game may have
multiple different dynamics.
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It should be noted that the Harris et al. framework focuses on cooperative games and used
cooperative examples when describing these concepts. These dynamic relationships were
translated to competitive games using our discretion.
1. Directional dependence: this characteristic determines if players rely on the actions of
one another to effectively play a game. This interdependence is directional in that there
may be asymmetries as to which player relies on the other. The Harris et al. framework
defines three types of directional dependencies:
a. Mirrored dependence: players rely on each other in the exact same manner.
b. Unidirectional dependence: once player depends on the other to take action,
however this dependence is not reciprocated.
c. Bidirectional dependence: both player rely on each other in different ways.
2. Synchronicity and timing: this characteristic describes the timeframes in which VR and
non-VR players take action respective to one another. The Harris et al. framework
defines five types of directional dependencies:
a. Asynchronous timing: When one player takes an action, it is irrelevant to the
other player when that is.
b. Sequential (disjoint) timing: One player must complete an action before the
other does.
c. Expectant timing: A player may trigger an action if the other is ready.
d. Concurrent timing: Both players must continuously take an action at the same
moment in time.
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e. Coincident timing: Both players must take a specific action at the same discrete
moment in time.

4.2.3

Aesthetics
Aesthetics is the dimension of the MDA framework that defines a player’s experience as

they play a game. This dimension is essential to understanding how players use genre to find
games “of a likeness,” and how designers can use this to their advantage to create “fun”
experiences for players. Although this is the dimension of the MDA framework that designers
have the least control over when designing a game, understanding how common patterns in the
mechanics and dynamics of subgenres lead to common aesthetics can help designers curate a
particular experience catered for their audience.
The Harris et al. framework that we based our asymmetries on did not have specific
models for aesthetics. Instead, they created a dynamic game to test the individual perceptions and
experiences of players. In our AVR study, we can test common patterns in perceptions with our
ludography of existing AVR games. In our AVR framework we chose two characteristics of
aesthetics that we deemed important to the experience of AVR games and that we could use to
define subgenres of AVR games. These characteristics are the theme and roles.
1. Theme: this describes how players perceive the game world. This may include
descriptors from the aesthetic taxonomy of the MDA framework, such as narrative,
fantasy, sensation, fellowship, etc. (Hunicke et al., 2004).
2. Roles: this characteristic describes the asymmetries in how players perceive each
other’s position in the game world. Roles are essential in understanding how players
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interact with each other and how this may lead to different experiences for players
depending on which type of platform they are using.

AVR Game Sub-Genres

4.3.1

Overview
We identify five distinct subgenres of Asymmetric VR Games: David(s) vs Goliath, Hide

and Seek, Perspective Puzzle, Order Simulation, and Lifeline. Each subgenre is described using
the framework presented in the prior section in the context of a canonical genre example. Other
examples of each genre from our ludography are also mentioned.

4.3.2

David(s) vs Goliath
In the David(s) vs Goliath subgenre, a large VR player (i.e., Goliath) battles one or more

smaller non-VR players in a shared virtual space. This is primarily a competitive subgenre but
may be cooperative to some extent: the VR player is always against the non-VR players, but the
nonVR players may or may not work together as a team to defeat the VR player.
Games in this subgenre are highly competitive between VR and non-VR player(s). In
Nemesis Realms, the VR player adopts the role of a gargantuan “boss,” depicted as a large
monster, and the non-VR player(s) must defeat this “boss” in combat. Therefore, the goals of VR
and non-VR players are symmetrical, but in opposing directions: they must each defeat their
opponent in battle. In most of the games defined in this subgenre, this is accomplished through
direct combat, but it should be noted that there are some variances. We classify ACRON: Attack
of the Squirrels as David(s) vs Goliath, even though the non-VR players (squirrels) do not
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directly melee the VR player to complete their goal. Instead, they “attack” the VR player by
stealing their golden acorns.
Table 4-2: List of David(s) vs Goliath Games
Game

Developer

Year Published

Nemesis Realms

Evocat Games

2018

ACRON: Attack off the Squirrels.

Resolution Games

2019

Davigo

Davigo Studio

N/A

Late for Work

Salmi Games

2017

NovaSwarm

PB&Joy Games

N/A

Chicks and Tricks

Shapeshift Entertainment ApS

2019

Crazy Farm

Jamong Inc.

2018

Asymmetries in ability and challenge, like most role based AVR games, are vastly
different between the VR and non-VR players. For the VR player Movement across space is
more restricted for this player than it is for the non-VR player, but everything they need to access
is within arm’s reach. These games also use the full 360-degree rotation of VR headsets,
requiring the VR player to rotate around to see potential attackers. This suits the interface well
because the bigger size reduces the need for traversing space in VR, which can cause motion
sickness (Bozgeyikli et al., 2016). In David(s) vs Goliath games, the VR player can attack by
swiping and hitting their opponent. In Nemesis Realms attacks are accomplished by swiping,
smacking, or spewing fire. It is also a common to physically pick objects in the game and throw
them at the non-VR player(s). Non-VR players control an avatar within the same 3D space as the
VR player, but it is controlled with a 2D interface, such as a game controller and screen or a
smartphone. This leads to less physical exertion than the VR player, but much tighter controls
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and ability to move more freely. Non-VR players must have the ability to dodge and avoid
attacks from the non-VR player, whether that is jumping, shielding, or dashing. They must also
be able to get close to the VR player to attack.
There is typically no asymmetry of information in this subgenre. Both players must be
able to see the map they are fighting in and each other’s stats, like health. There could possibly
be some asymmetry of information if non-VR players developed strategies between themselves
and did not tell their opponent, or if there were stats that were not relevant to the other player,
however information is primarily symmetric between teams. Asymmetry of information is not a
defining characteristic of this subgenre.
In David(s) vs Goliath, both players are actively participating for the entire duration of
the game. If one of them were to stop, the challenge of the game would dissolve. Therefore, we
define the directional dependence of this subgenre as mirrored dependence, and the timing as
concurrent timing. This genre also has some elements of coincident timing in the games’
strategies as players may have to defend themselves or attack at specific moments when their
enemy gives them a window of opportunity.
This subgenre could appeal to players who like a competitive challenge. The theme of
this game is set in an epic battle, not unlike “boss fights” common in many platformer games.
However instead of a solo experience of fighting an artificial intelligence, the “boss” is
controlled by a living VR player. By putting an intelligent and adaptable human being in control
of the “boss,” it adds an extra challenge to the non-VR player(s).
Perceptions of one another’s roles between VR and non-VR platforms are starkly
contrasted in this subgenre. The VR player is typically much larger than the PC player in virtual
size, hence, the “Goliath'' of David(s) vs Goliath. The non-VR player generally perceives the VR
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player as strong and extremely powerful, however they are also slow and clumsy, so their attacks
can be dodged. Contrasting that, the VR player views the non-VR player as weak, small, and
tiny, however they are also fast and hard to hit. They can do a lot of damage over time if they are
not stopped.
Table 4-3: David(s) vs Goliath
Mechanics
Competitive vs
Coop

Competitive between VR and non-VR. Cooperative between non-VR.

Number of
Players

1 VR, 1+ non-VR.

Asymmetric Mechanics
Goals

VR:

Abilities

VR:

Challenge

VR:

Interface

Inherently asymmetric as an AVR game.

Information

Symmetric:
• Players can see stats like health and location for themselves and their opponent.

• Defeat the non-VR player.
Non-VR:
• Defeat the VR player.
• Swiping, grabbing or throwing objects at their opponent.
Non-VR:
• Attacks, jumping, running, and dodging.
• Must physically use their arms and body to combat the other player. More intuitive.
Non-VR:
• Must have mastery over controlling the in-game avatar. Must know the moves they
can use with the buttons. Less intuitive.
Must get close to the VR player without getting caught or hit.

Dynamics
Dependence

Mirrored Dependence:
• Both players rely on each other to attack.
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Table 4-3: Continued
Dependence

Mirrored Dependence:
• Both players rely on each other to attack.

Synchronicity and
Timing

Concurrent Timing:
• Both players must be continuously engaged to attack and/or defend against
the other.
Coincident Timing :
• The non-VR player must dodge when the VR player attacks.
• The VR player must attack when they have a shot at the non-VR player.

Aesthetics
Theme

Typically set in an epic battle.

Roles

VR:

4.3.3

• Perceived as a powerful giant. Slow and clumsy but hits harder.
Non-VR:
Perceived as small and weak, but agile and hard to hit. Can do lots of damage over
time.

Hide and Seek
In the Hide and Seek subgenre, a large VR player tries to find a small non-VR player who

is trying to hide while also achieving tasks that will lead to the loss of VR player. This subgenre
shares several common characteristics with the “David(s) vs Goliath” subgenre, however there
are a few key differences. Like David(s) vs Goliath, there is typically one VR player and at least
one non-VR player. The VR player and non-VR player’s relationship is competitive. The VR
player is also typically much larger than the PC player in virtual size. Where the subgenres differ
is in the goals and actions associated with each player’s role and the asymmetry in the
information they possess. Every aspect outlined in the AVR subgenre framework is asymmetric
in this subgenre.
We use the game Panoptic (Team Panoptes, 2020), as an example to illustrate the
defining characteristics of this subgenre as outlined using our AVR subgenre framework in
Tables 4-1. Other examples of this subgenre of game can be found below in Table 4-4.
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Table 4-4: List of Hide and Seek Games
Game

Developer

Year Published

Panoptic

Team Panoptes

2020

Mass Exodus Redux

Polymerse

2017

Jake and the Giant

Moonshine Games

2018

Hide and Spook

Murray Lorden

2016

Epochalyptic

Don Nakashima and Jason Pham

N/A

Will of the Sea

Virtuous Reality Studio

2017

In the Hide and Seek game Panoptic, the VR player is known as “The Overseer.” It is
their goal to find and eliminate the non-VR player, or “The Challenger.” It is The Challenger’s
goal to find all the energy orbs hidden throughout a level without getting caught and eliminated
by The Overseer’s giant laser beam. Other Hide and Seek games have similar goals to Panoptic.
In general, it is the goal of the VR player to find and eliminate the non-VR player. It is the goal
of the non-VR player to hide and avoid the VR player while also trying to reach a location or set
of locations. These goals are highly asymmetric.
Challenges and abilities vary greatly between the VR and non-VR players. Like the
previously defined David(s) vs Goliath genre, movement across the environment is often more
restricted for the VR player than it is for the non-VR player, but it also isn’t necessary since their
ability to rotate 360-degrees provides a robust visual space to explore. In Panoptic, The Overseer
is surrounded by the map so that they can easily look around without traversing the environment.
In the Hide and Seek game Jake and the Giant, this differs slightly as the VR player can walk
around a room using the joysticks on a VR controller, however this space is still small relative to
the size of the VR “giant” as opposed to the tiny, non-VR “Jake.” The VR player has abilities at
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their disposal to help them find and eliminate their opponent. In Panoptic, The Overseer can
shoot a giant laser that can eliminate the non-VR player. They can also see smoke that indicates
locations where The Challenger has recently visited. The non-VR player has abilities that help
them towards their goal as well. Since this player must cross long distances, they have abilities to
walk and traverse the environment. In Panoptic, The Challenger can clearly see where the next
power orb is and complete their quest.
Asymmetry of information is important in this genre and is a main factor in what
separates it from David(s) vs Goliath. In Hide and Seek, the VR player does not initially know
where the non-VR player is. In contrast, the non-VR player can see the VR player at almost all
times and determine where they are looking. If non-VR player suspects that their opponent might
discover them, they can shift their strategy.
Directional dependence in this subgenre is primarily unidirectional. This is because the
VR player must wait and look for clues that depend on the actions of the non-VR player. If the
non-VR player did nothing, the VR player could not act to catch them. In contrast, if the VR
player did nothing, the non-VR player could still play and complete their tasks in the game,
although it would likely be boring without a challenge.
Timing and synchronicity of Hide and Seek games are concurrent with elements of
expectant timing. It is concurrent because the VR player actively searcher for the non-VR player
as the non-VR player completes their task. It is expectant because the VR player often waits and
listens for clues as to where the non-VR player is before taking action to find them. An example
of this can be found in Panoptic. When The Challenger gets a power orb, it alerts The Overseer
who then immediately knows the relative location of the non-VR player.
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Like David(s) vs Goliath, the Hide and Seek subgenre may appeal to competitive players,
however it may be more appealing to players who prefer subtle strategy over action. Themes in
this subgenre often revolve around escaping from or usurping the all-powerful VR player.
Perceptions of one another’s roles between VR and non-VR platforms are very similar to the
David(s) vs Goliath genre, however in Hide and Seek the non-VR player cannot directly attack
or hurt the VR player. This leads to a perception of the VR player being much more powerful or
even invincible. This way, sneaking around is the only chance for success. In Hide and Seek
games, non-VR players are typically slower since they don’t need to dodge attacks. This leads to
a perception of the non-VR players that is less agile but trickier.
Table 4-5: Hide and Seek
Mechanics
Competitive vs
Coop

Competitive between VR and non-VR player(s).

Number of
Players

1 VR, 1+ non-VR.

Asymmetric Mechanics
Goals

VR:

Abilities

VR:

• Find and destroy the non-VR player.
non-VR:
• Complete a task where they must move from one location to another.
Has an ability that can allow them to eliminate the non-VR player.
Can move their head physically up, down, and around the map surrounding them
allows them to look in different areas. May be able to traverse around a small map.
• May have abilities that gives them clues as to where the non-VR player is.
Non-VR:
• Can traverse around a map.
May have abilities that relate to their given task to win the game.
•
•
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Table 4-5: Continued
Challenge

VR:

Interface

Inherently asymmetric as an AVR game.

Information

Information is asymmetric:
• The non-VR player can see the VR player and knows where they are looking and
what they are doing, however, the VR player does not know where the non-VR
player is. This is part of the challenge.

Must physically use their arms and body to activate abilities and look around the
map.
Non-VR:
• Must have mastery over controlling the in-game avatar.
• Defensive and stealthy.
•

Dynamics
Dependence

Unidirectional Dependence.
• The VR player depends on the non-VR player to make moves to play the game. If
the non-VR player does nothing, the VR player can do nothing. However - of the VR
player makes no moves, the non-VR player can still play and win the game however it would be quite boring.

Synchronicity
and Timing

Concurrent Timing
• The VR player looks for the non-VR player as the non-VR player goes around and
tries to complete their task.
Expectant Timing
• The VR player sometimes must wait for the non-VR player to make a move before
they can take decisive action.

Aesthetics
Theme

Typically takes place in a large room where the non-VR player must escape from the VR
player.

Roles

VR:

4.3.4

A large and powerful entity. All-powerful. The non-VR player cannot fight it, their
only chance is to try and sneak by it.
Non-VR:
Small and weak, but sneaky and tricky.
•

Perspective Puzzle
In the Perspective Puzzle subgenre, a VR and non-VR player must cooperate to help the

non-VR player get safely from point A to point B across a 3D environment. Example of this
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subgenre in this analysis only included only two players, though in principle they could include
more.
Carly and the Reaperman – Escape from the Underworld (Odd Raven Studio, 2018) is a
canonical example of the Perspective Puzzle subgenre as outlined using our AVR subgenre
framework in Table 4-1. Other examples of this subgenre of game are exemplified in Table 4-6.
Table 4-6: List of Perspective Puzzle Games
Game

Developer

Year Published

Seeker: My Shadow

Jestercraft

2021

Carly and the Reaperman – Escape
from the Underworld

Odd Raven Studios

2018

Eye in the Sky

VinLia Games

2017

Vapor Rave

XanderHD

N/A

VR Giants

Wolfgang Tschuako

N/A

In Carly and the Reaperman, “The Reaperman,” a giant skeleton, is represented by the
VR player who is much larger than the PC player. The non-VR player plays as “Carly,” a small,
green-haired girl. It is Carly’s goal to reach an end point in the levels of the game. The
Reaperman’s goal is to assist Carly reach her goal by manipulating objects within the
environment. This aligns with the asymmetry of goals in the Perspective Puzzle subgenre.
The abilities of the VR player within this subgenre are similar to those in the David(s) vs
Goliath and Hide and Seek subgenres, but these abilities are used to help the non-VR player
rather than hinder them. The VR player is very large, and so movement across space is restricted,
but they can still turn around to utilize 360-degree rotation. The VR player can also move
objects around within the environment, but instead of throwing them to attack the non-VR
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player, they are using them to help the non-VR player reach places they can’t get to on their own.
There may also be interactable objects, such as levers or buttons, that change aspects of the
environment such as opening doors, deactivating lasers, or moving platforms. Things start to
differ from the other subgenres here in asymmetry of challenge. One of the primary challenges of
the player in this subgenre is to strategically use their abilities to solve puzzles and complete
their goal. The VR player’s size potentially gives them a bird’s eye view perspective that their
non-VR counterpart does not have. The non-VR player has abilities very similar to the previous
subgenres in that they have abilities to walk and traverse the environment. It may also be useful
to have jumping mechanics, as there is an emphasis on platforming in this subgenre. It is
important that the non-VR player has mastery over controlling their in-game avatar to get to the
end of the level.
There is some asymmetry of information in this subgenre, but it is not as strong as the
Hide and Seek or Lifeline subgenres. The VR player’s view may give them some additional
perspective that the non-VR player does not have. Additionally, in some games, the non-VR
player may be able to reach small rooms that the VR player cannot enter. Overall, the two
players have access to most of the same information.
In Perspective Puzzle games, the directional dependence may be unidirectional, but is
primarily bidirectional. In Carly and the Reaperman, Carly cannot progress through a level if the
Reaperman does not move blocks for her to jump on and get across a level. The Reaperman can
move some blocks without Carly, but some blocks are locked, and Carly must reach these before
he can move them. In this case, the directional dependence is bidirectional since both players
rely on each other in different ways.
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The synchronicity and timing of situations in Perspective Puzzle games typically have
expectant or sequential discrete timing. This is because the non-VR player must often wait for
the VR player to make a move and vice versa. For example, in Carly and the Reaperman, Carly
sometimes cannot cross a gap if the Reaperman does not place an object for her to jump on first.
Themes are generally fun and friendly in Perspective Puzzle games. They take elements
that players might enjoy from puzzle platformers games and add asymmetric, cooperative
elements. The perception of the VR player from the non-VR player is typically that of a big, a
little intimidating, but benevolent friend. The perception of the non-VR player from the VR
player was generally that of a small friend that needs assistance.
Table 4-7: Perspective Puzzle
Mechanics
Competitive vs
Coop

Cooperative.

Number of
Players

1 VR, 1+ non-VR.

Asymmetric Mechanics
Goals

VR:

Abilities

VR:

Challenge

VR:

• Help the non-VR player get from one end of the puzzle to the end.
non-VR:
• Get from one end of the puzzle to the end.
Can use standard VR controls to physically manipulate the environment, such as press
buttons and controls. May or may not be able to traverse across the environment.
non-VR:
• Standard walking and jumping.
May be able to interact with objects to solve puzzles.
•

•
•

More of a puzzle-solving component since they can see more than the non-VR player.
Must physically use their arms and body to activate abilities and look around the
map.

non-VR:
Mastery over platforming mechanics, like running and jumping with precision.
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Table 4-7: Continued
Interface

Inherently asymmetric as an AVR game.

Information

Asymmetric.
• Information may be slightly asymmetric if the VR player can see elements the
non-VR player cannot because of their larger perspective.

Dynamics
Dependence

Mirrored Dependence
• Both players rely on each other to progress.

Synchronicity and
Timing

Expectant and Sequential Discrete Timing
• The non-VR player must often wait for the VR player to make a move and vice
versa.

Aesthetics
Theme

Often both players are trapped in an environment and must solve a puzzle to progress.

Roles

VR:

4.3.5

• A giant character that is powerful, but benevolent.
Non-VR:
• A smaller, sweet character that need assistance.

Lifeline
In this cooperative genre, non-VR players act as a lifeline to help guide a single VR

player who must perform a critical and often dangerous task. Unlike the other subgenres defined
in this study, players of Lifeline genre games do not typically share the same virtual
environment, requiring them to communicate effectively to solve a puzzle given limited ability to
share visual information. Another unique aspect from existing examples of this subgenre is
that players can also play by using the "real world" as their platform rather than a different digital
gaming device. This lowers the barrier to entry to play these games.
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I will use the popular game Keep Talking and Nobody Explodes (Steel Crate Games,
2019) as an example of this genre as outlined using the AVR subgenre framework in Table 4-1.
Other examples of this genre of game are shown in Table 4-8.
Table 4-8: List of Lifeline Games
Game

Developer

Year Published

Keep Talking and Nobody
Explodes

Steel Crate Games

2019

Black Hat Cooperative

Team Future LLC.

2016

Sommad

Rovango Studio

2017

Cure Creation

KvasBrag Studios

N/A

Operation Armstrong

Fullbeans Studios

2021

Cop Academy

Cursing Otter

2019

Lifeline games are cooperative between a VR player and one or more non-VR players. In
Keep Talking and Nobody Explodes, you play as a bomb defusal squad. The VR player is a field
operative who must actively diffuse a bomb in front of them. It is their task to diffuse a
complicated bomb that requires a strict sequence of steps to shut down. Meanwhile, the non-VR
players play as technicians who have a manual to the bomb. To succeed, the VR player must
accurately describe the bomb, and what it is doing so the non-VR player can look up the
appropriate steps in the manual. All players must work together and communicate concisely if
they are to diffuse the bomb. Like this situation, it is the goal of the VR player in a Lifeline game
to complete a task in which they don’t have the information required to successfully do so alone.
It is the goal of the non-VR player to provide said information that the VR player is missing so
that they may complete their mission.
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Abilities and challenge can vary greatly between games of this genre. In Keep Talking
and Nobody Explodes, everything the VR player needs is right in front of them. They can
manipulate the bomb by cutting wires or pressing buttons. In other games, like Black Hat
Cooperative, the VR player must travel through a labyrinth. In all cases of these games however,
there is an important need for players to communicate information that they see to the other
players accurately.
Besides asymmetry of interface, asymmetry of information is the most salient mechanic
of this subgenre. VR and non-VR players play in drastically different environments with access
to information that the other cannot access. Communication between parties is essential to
succeeding in the challenge of these games.
In Keep Talking and Nobody Explodes, the VR player must accurately describe what the
bomb looks like and what it’s doing. This informs the non-VR players where to look in the
manual for directions. Once the non-VR players find these directions, they can relay them to the
VR player. This cycle continues until either the VR player makes a wrong move and detonates
the bomb, or they succeed, and the bomb is diffused. This is an example of mirrored dependence
as both players rely on each other to communicate the information they have access to. It is also
an example of sequential discrete timing as players take turns. Neither can cannot proceed
without first having direction from the other player. This is the only defined subgenre that
primarily operates on sequential discrete timing. While the Perspective Puzzle and Order
Simulation subgenres also have elements of sequential discrete timing, they also exercise other
timing dynamics, such as expectant and concurrent timing.
The narrative of these games typically holds the VR player in a dangerous situation that
the non-VR player must help them escape. This game may appeal to players who enjoy a sense
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of urgency as they play. Perceptions of one another’s roles between VR and non-VR platforms
are interesting since the VR and non-VR players do not share a common environment and so
there is not a visual aspect of one another’s roles. Through their communication, the non-VR
player may perceive the VR player as a daring field operative. The VR player may perceive the
non-VR player as an important informant.
Table 4-9: Lifeline
Mechanics
Competitive vs
Coop

Cooperative.

Number of
Players

1 VR, 1+ non-VR.

Asymmetric Mechanics
Goals

VR:

Abilities

VR:

Challenge

VR:

Interface

Inherently asymmetric as an AVR game.

• Complete a given task.
Non-VR:
• Assist the VR player with said given task.
Abilities in-game may vary.
Can use standard VR controls to physically manipulate the environment, such as press
buttons and controls. May or may not be able to traverse across the environment.
• Must communicate with non-VR players to receive instructions.
non-VR:
• Can access information that is valuable to the VR player.
Can communicate with VR player to get them to the goal.
•
•

They must be accurate in how they follow non-VR player’s directions.
They may also have to be able to give accurate descriptions of their surroundings for
the non-VR player to use.
non-VR:
Logic. Must be able to take information from their interface and combine it with descriptions
from the VR player to assist the VR player.
•
•
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Table 4-9: Continued
Information

VR:

• Can physically see their surroundings – the non-VR player cannot.
non-VR:
• Has pertinent information relevant to the goal that the VR player does not –
typically on a 2D interface.

Dynamics
Dependence

Mirrored Dependence
• Both players need to provide information to the other.

Synchronicity and
Timing

Sequential discrete is the optimal gameplay strategy.
1. The VR player gives information to the non-VR player.
2. The non-VR player uses what they know to give advice to the VR player.
3. The VR player follows that advice.
4. The sequence repeats.

Aesthetics
Theme

Get the VR player out of a dangerous situation.

Roles

VR:

4.3.6

Daring field operative. Must take decisive action from the non-VR player’s
advice.
Non-VR:
• Informative team that has important advice for the VR player.
•

Order Simulation
In this genre, a VR player must cooperate with one or more non-VR player(s) to fill and

deliver orders in time to satisfy non-player characters (NPCs). Unlike the other subgenres
defined in this study, the VR players are of the same relative size in the gamespace.
Pizza Master VR (Plectrum XR, 2020) is a simple, but appropriate example of this genre.
Other examples of this genre are found in Table 4-10.
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Table 4-10: List of Order Simulation Games
Game

Developer

Year Published

Pizza Master VR

Plectrum XR

2020

Batter Up! VR

Polygon Duster Entertainment Ltd.

2017

VR the Diner Duo

Whirlybird Games

2016

Wacktory

Technical Fowl Games

2019

In this subgenre, it is the goal of the VR player to work together with the non-VR player
to assemble and deliver specific orders. Typically, a specific sequence of steps is involved in
each order, and the order must be completed on time. In Pizza Master VR, the longer it takes to
assemble and deliver a pizza, the less happy customers are and the lower the score.
Abilities that the VR player have vary among games, but typically they can use VR
controls to assemble objects and pass tasks to the non-VR player. In Pizza Master VR, the VR
player can assemble pizzas according to customer orders, bake pizzas, and ring a bell for the
non-VR player to pick up and deliver to the customer. The non-VR player on the other hand,
travels across the restaurant taking and delivering orders and drinks to customers. Challenges of
the non-VR player in Pizza Master VR, include giving customers the right orders, taking the
right orders, and travelling quickly across the restaurant to do it all on time. The VR player on
the other hand, must assemble pizzas accurately according to customer’s orders and in a timely
manner. Again, the longer the customers must wait, the lower the score.
In Pizza Master VR, only the non-VR player can see customer orders and they must be
relayed to the VR player. But this situation is not always true of other order simulation games.
Thus, in order simulation, asymmetry of information is not a necessary, salient mechanic
(although this is quite the opposite in the Lifeline subgenre).
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Dependence in Order Simulation games is bidirectional since players rely on each other
to do different tasks. These tasks are often customized to the player’s interface. Synchronicity
and Timing is both sequential and concurrent. For example, in Pizza Master VR, the non-VR
player must wait for pizzas to be finished before they can be delivered to customers, however,
there are other things the non-VR player can do in the meantime, like deliver drinks and take
other customer’s orders, that both players can work simultaneously.
The themes of these games often simulate real-life experiences, such as working in a
restaurant or factory (although the experience is simplified and even glorified to an extent).
There is a strong amount of interdependence in these games, so perceptions between players are
often more equal than in the other subgenres. Typically, since the VR player stays in one spot,
they act as more of a manager. The non-VR player, since they can move more efficiently, acts as
more of a floor operator.
Table 4-11: Order Simulation
Mechanics
Competitive vs
Coop

Cooperative.

Number of Players

1 VR, 1+ non-VR.

Asymmetric Mechanics
Goals

Symmetric: Work together to get a high score by fulfilling orders.

Abilities

VR:

• Use VR controls to assemble objects.
• Deliver items and objects to the non-VR player.
• Must communicate to the non-VR player.
non-VR:
• Travel around the floor to deliver objects and move objects around.
• Sometimes must take orders from the NPCs if the VR player cannot see.
Must communicate to the VR player.
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Table 4-11: Continued
Challenge

VR:

Interface

Inherently asymmetric as an AVR game.

Information

VR:

• Must physically move and manipulate objects with hands and arms.
• Must assemble objects accurately.
• Sometimes must listen and remember the orders from the non-VR players.
non-VR:
• Must control the avatar and fulfil orders accurately.
• Sometimes must remember orders and deliver them accurately to the non-VR
player.

• (Sometimes) instructions for assembly.
non-VR:
• (Sometimes) orders that must be fulfilled.

Dynamics
Dependence

Bidirectional dependence:
• Both players rely on each other but in different ways.

Synchronicity and
Timing

Both sequential and concurrent.
• Actions often are sequential, but these often overlap enough that the two
players work simultaneously.
May have elements of expectant discrete timing in some instances.

Aesthetics
Theme

Often a restaurant or factory.

Roles

VR:

•

Main manager or chef. Stays in the back and manages operations.

Non-VR:
Floor operator. Fast and busy.
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5

EVALUATION OF SUB-GENRE FRAMEWORK WORKSHOPS FOR NOVICE
GAME DESIGNERS

A goal of the AVR subgenre framework is to help game designers conceptualize new ideas
for role based AVR games using subgenres as a starting point. We hypothesized that game
designers could use our framework to build on existing game structures to conceptualize more
easily new game ideas that enhance AVR experiences. The goal was not to promote cookiecutter games, but instead to allow game designers to build on, combine, or modify the subgenres
to create compelling AVR games.
As discussed in Chapter 3, we evaluated our framework’s efficacy in achieving these goals
by running two design workshops. The first workshop was run without presenting the AVR
subgenre framework. Instead, participants were only presented with the definition of AVR games
and example games before being asked to complete a design exercise where they had to
conceptualize an idea for a new AVR game. We call this workshop the No Framework
Workshop. Participants in the second workshop were presented with the AVR subgenre
framework and example games within each subgenre before being asked to complete the design
exercise. They were also given handouts during the exercise with the framework tables for each
subgenre to use during the design exercise. We call this workshop the Framework Workshop. By
comparing observations and results between the No Framework Workshop and the Framework
Workshop, we evaluated differences in how participants conceptualized new AVR game ideas.
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Overview of Demographics
A total of 14 people participated in this study. For the No Framework Workshop, there
were a total of 8 attendees. For the Framework Workshop, there were a total of 6 attendees. Of
the 14 total participants, 10 were between the ages of 18 and 25. 3 participants were between the
ages of 25 and 29, and 1 participant was between the age of 30 and 39. A complete breakdown of
the age demographics of each workshop can be found in table 5-1.
Table 5-1: Age Demographics
Age

Framework

No Framework

Total

Under 18

0

0

0

18-25

4 (66.7%)

6 (75%)

10 (71.4%)

25-29

2 (33.3%)

1 (12.5%)

3 (21.4%)

30-39

0

1 (12.5%)

1 (7.1%)

No Response

1 (16.7%)

0

1 (7.1%)

Most participants in this study were male (71.4%) and the rest of the participants were
female (28.6%). It should be noted that only 1 of the 6 participants of the Framework Workshop
were female, while the gender ratio was split evenly between male and female in the No
Framework Workshop.
Table 5-2: Gender Demographics
Gender

Framework

No Framework

Total

Male

5 (83.3%)

4 (50%)

9 (64.3%)

Female

1 (16.7%)

4 (50%)

5 (35.7%)
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It was essential to assess the experience levels of participants to categorize insights that
they may have had relative to their capability. We chose three dimensions to evaluate: game
design experience, VR game design experience, and experience playing VR games. It should be
noted that participants were asked to rate their own experience levels for these categories on a 4point Likert scale from no experience to high/extensive experience.
Most of our participants had some game design experience (42.9%), some participants
had no experience (21.4%) and moderate experience (21.4%), and only one participant had high
experience (7.1%). One participant did not respond (7.1%). A complete breakdown of the game
design experience levels of each workshop can be found in table 5-3. In general, our participants
were novice game designers with little experience. This level of game design experience was
similar between both workshops, with the No Framework Workshop group having slightly more
experience on average.
Table 5-3: Game Design Experience
Game Design Experience

Framework

No Framework

Total

No Experience

1 (16.7%)

2 (25%)

3 (21.4%)

Some Experience

3 (50%)

3 (37.5%)

6 (42.9%)

Moderate Experience

1 (16.7%)

2 (25%)

3 (21.4%)

High Experience

0

1 (12.5%)

1 (7.1%)

No Response

1 (16.7%)

0

1 (7.1%)

Most participants had no experience with VR game design (64.3%). Some participants
had some experience with VR game design (14.3%), and some had moderate experience
(14.3%). Only one participant had a high level of experience (7.1%). One participant did not
respond (7.1%). A complete breakdown of the VR game design experience levels of each
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workshop can be found in table 5-4. On average, the participants’ knowledge of VR games
design was lower than their experience with game design. There was also a much lower level of
VR games design experience in the Framework Workshop group than there was in the No
Framework Workshop group.
Table 5-4: VR Game Design Experience
VR Game Design Experience

Framework

No Framework

Total

No Experience

5 (83.3%)

4 (50%)

9 (64.3%)

Some Experience

1 (16.7%)

1 (12.5%)

2 (14.3%)

Moderate Experience

0

2 (25%)

2 (14.3%)

High Experience

0

1 (12.5%)

1 (7.1%)

No Response

1 (16.7%)

0

1 (7.1%)

On average, participants had more experience with playing VR games than they did with
game design or VR game design and averaged with a moderate amount of experience in this
category. Of the total participants, 35.7% had moderate experience playing VR games. 28.6%
had some experience and 21.4% had extensive experience (21.4%). One participant had no
experience (7.1%) and one participant did not respond (7.1%). A complete breakdown of
experience levels of each workshop in playing VR games can be found in table 5-5. The No
Framework Workshop group had more experience playing VR games on average than the
Framework Workshop group, but both groups averaged at around a moderate experience level of
playing VR games. Only one participant had no prior experience playing VR games and this
participant was in the Framework Workshop group.
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Table 5-5: VR Games Experience
Playing VR Games Experience

Framework

No Framework

Total

No Experience

1 (16.7%)

0

1 (7.1%)

Some Experience

1 (16.7%)

3 (37.5%)

4 (28.6%)

Moderate Experience

2 (33.3%)

3 (37.5%)

5 (35.7%)

Extensive Experience

1 (16.7%)

2 (25%)

3 (21.4%)

No Response

1 (16.7%)

0

1 (7.1%)

Understanding of AVR and Subgenres

Both the Framework Workshop and No Framework Workshop were presented with a
presentation of what AVR games are and were tested on their comprehension (see Appendix C).
Almost all participants were able to successfully define what an AVR game was based on the
definition used in the presentation. That is, they understood that AVR games were “multiplayer
and include at least one player interfaced with VR hardware and at least one other player
interfaced with another non-VR device, such as a desktop PC or smartphone” (see Appendix C).
This definition varied slightly between participants, as some named specific non-VR platforms,
such as a PC or a smartphone, rather than referring to non-VR devices more generally. One
participant accidentally defined what an asymmetric game was rather than what an AVR game
was (“asymmetric be game is a game that has a different playing ground (rules, environment, and
sometimes objectives) that are together in one”).
Half of the responses, not differing in the ratio between workshop groups, took this definition
further and mentioned that different players had different sets of rules or roles between players
(e.g., “A game in which a user in VR and a user with another interface play together but have
different roles”). This may have arisen from the presentation’s definition of asymmetric games:
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“where different players play with different sets of rules” (see Appendix C). This indicates that
some participants may have bridged this definition of asymmetry with the definition of AVR
games as demonstrated in the presentation (see Appendix C).
Interestingly, some participants in the Framework Workshop group used more specific
terminology also used in our framework to illustrate their point that players had different rules in
AVR games. Two responses reference “goals” and one mentioned “abilities” (“A game where a
player using a VR headset and a player(s) using a traditional controller have different
roles/abilities/goals”). Both terms are salient mechanics used in our AVR subgenre framework.
The Framework Workshop group was presented with 5 different AVR games and asked to
identify the subgenre of each. Participants in this group were given handouts with tables for each
subgenre to assist. Each participant was able to correctly identify the subgenre for each of the
example games that were presented. These results suggest that the differences between subgenres
were clear to the participants going into the design exercise and that they perceived the different
subgenres as distinct.

Outcomes of the Design Exercises

5.3.1

Game Concepts from the No Framework Workshop
The four pairs of participants within the No Framework Workshop developed four

different game ideas for the design exercise. In table 5-6 we summarize each of the game
concepts and outline the subgenre that they either fit into or most closely relate to.
“Minions vs Giants” is a multiplayer online game where VR players play as giants and
non-VR players play as minions. Both giants and minions can be on the same team and fight
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other teams with other giants and minions. It should be noted that the pair who designed this
game included a participant who marked themselves as highly experienced in all categories on
the demographics survey. This game concept might be considered David(s) vs Goliath, however,
it expands upon the subgenre by the large amounts of people that add a cooperative element.
Additionally, VR players may fight against other VR players in addition to non-VR players and
non-VR players may fight against other non-VR players in addition to VR players. Interestingly,
this was the only game concept that explicitly described an online multiplayer element.
In the game concept, “Space Race,” a VR player flies a ship to try and escape a space
station. Non-VR players can either attempt to help or hinder the ship. This concept was
interesting because there were three distinct roles, despite only two different interface platforms:
the VR player plays as the smuggler pilot and the non-VR players as either helpers to the VR
smuggler, or security to stop the smuggler. While the mechanics of the VR player were
explained, the mechanics of the non-VR players were not developed enough to make it clear
what subgenre this could be.
“Apollo 13” is a cooperative game where one or more VR players are astronauts trying to
complete tasks on a space station. One non-VR player is ground control and must assist while
simultaneously trying to mitigate a cyberattack. This would likely be considered a Lifeline game,
however, there are multiple VR players rather than multiple non-VR players, as is found in
existing examples of the subgenre.
In “Cops and Robbers” non-VR players can either act as cops or robbers. Robbers must
try and retrieve jewels across a map. One VR player sits in the middle of a map and acts as a
security guard to activate traps and assist the cops. This subgenre is like Hide and Seek in that
the VR player searches for non-VR players, but the mechanics are different enough that they
63

wouldn’t exactly fit into this subgenre. Like “Space Race” there are three different roles as the
non-VR players can either play as cops or robbers.
Table 5-6: No Framework Workshop Design Exercise Results
Group

Description

Closest Potential Subgenre

“Minions vs
Giants”

A multiplayer online game where VR players
play as giants and non-VR players play as
minions. Both giants and minions can be on the
same team and fight other teams with other
giants and minions.

David(s) vs Goliath*

“Space Race”

VR players fly a ship to try and escape a space
station. Non-VR players can either help or
hinder the ship.

Unknown

“Apollo 13”

VR player(s) plays as an astronaut trying to
complete tasks on a space station. The non-VR
player is ground control and must assist while
simultaneously trying to mitigate a cyberattack.

Lifeline

“Cops and
Robbers”

Non-VR players can either act as cops or
robbers. Robbers must try and retrieve jewels
across a map. One VR player sits in the middle
of a map and acts as a security guard to activate
traps and assist the cops.

Hide and Seek*

* This game concept does not fit exactly with definitions of this subgenre but has similar mechanics.

5.3.2

Game Concepts from the Framework Workshop
The three pairs of participants within the Framework Workshop developed three different

game ideas for the design exercise. In table 5-7 we summarize each of the game concepts and
outline the subgenre that they either fit into, or most closely relate to.
In the game concept “Rat Race,” several non-VR players must get to the end of labyrinth
before an AI enemy catches up to them. One VR player assists by removing obstacles along their
path. This game would likely be considered Perspective Puzzle since the VR assists non-VR
players in getting from point A to point B. This game expands upon the subgenre by adding
multiple non-VR players, a mechanic that is not present in existing Perspective Puzzle game
examples. It also adds a bit of a combative element against the AI.
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In “Keep Them Out,” non-VR players must assemble ammo for a VR player who must
shoot enemies trying to breach a keep. This game is comparable to Order Simulation if the roles
between VR and non-VR were reversed. Instead of the VR player assembling items for the nonVR player to deliver, the non-VR players assemble ammo and weapons for the VR player to use
and shoot at enemies. This also adds a combative aspect to Order Simulation.
“Sharks and Minnows” is a straightforward concept: non-VR players must get from one
point to another without being tagged by the non-VR player. This idea is akin to games in the
Hide and Seek subgenre, however, the VR and non-VR players are the same sizes in the game
environment. This wouldn’t quite classify as a Hide and Seek game using the existing AVR
subgenre framework.
Table 5-7: Framework Workshop Design Exercise Results
Group

Description

Subgenre Examination

“Rat Race”

Several non-VR players must get to the end of a
labyrinth before an AI enemy catches up to
them. One VR player assists by removing
obstacles along their path.

Perspective Puzzle

“Keep Them Out”

Non-VR players must assemble ammo for a VR
player who must shoot enemies trying to breach
a keep.

Order Simulation*

“Sharks and
Minnows”

Non-VR players must get from one point to
another without being tagged by the non-VR
player.

Hide and Seek*

* This game concept does not fit exactly with definitions of this subgenre but has similar mechanics.

5.3.3

Comparison of Game Concepts
Out of all 7 game concepts, only 2 fell under the definition of one of the subgenres as

outlined in the mechanics of the AVR subgenre framework: 1 from the Framework Workshop
group, and 1 from the No Framework Workshop group. Both examples, however, still have
mechanics that are not seen in existing examples of that subgenre. 4 game concepts have
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mechanics reminiscent of a particular subgenre but have differences that expanded beyond the
definitions of that subgenre. 2 of these games were in the Framework Workshop group and 2
were in the No Framework Workshop group. 1 game in the No Framework Workshop group did
not have enough mechanics designed for the non-VR players for me to make a strong connection
to a particular subgenre. From the No Framework Workshop group, 2 games arose that had 3
distinct roles: 1 role for the VR player and 2 different roles for the non-VR players. In other
game concepts, including all those from the Framework Workshop group, there were only 2
roles: 1 for the VR player and 1 for the non-VR player. Overall, the game concepts themselves
seemed to be of similar quality and content.
The number of game concepts that aligned closely to a subgenre and those that expanded
on a subgenre beyond the definitions of the framework were similar between both workshop
groups. In the Framework Workshop group, “Rat Race” fell within the definitions of Perspective
Puzzle, and “Keep them Out” and “Sharks and Minnows” were similar to the Order Simulation
and Hide and Seek subgenres respectively but had mechanics that did not exactly align with the
definition as outlined in the framework. In the No Framework Workshop group, the game
“Apollo 13” closely aligned to the Lifeline subgenre and the games “Cops and Robbers” and
“Minions and Giants” more loosely aligned to the Hide and Seek and David(s) vs Goliath genres
respectively. It was unclear whether the game “Space Race” aligned with a subgenre. This
pattern between workshops may be the result of participants using examples of existing games to
inform their design decisions, however the exact cause of this correlation remains unclear. A
larger sample size and more data is recommended before making a conclusion.
When presenting final game concepts, both groups went into detail about the difference
in mechanics between the VR and non-VR players. All groups had overarching themes for their
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games, but the No Framework Workshop group discussed the narrative behind their themes more
than the Framework Workshop group did during their presentations.
2 out of the total 3 pairs from the Framework Group used terminology from AVR
subgenre framework to describe their ideas. One of the participants who developed the concept
for “Rat Race” mentioned, “[Rat Race] fits into the perspective puzzles genre, probably,
although it may have combative features, because there's also a common enemy who is trying to
defeat [who] will attack both the non-VR and the VR players, depending on how the course is
going.” Beyond naming subgenres, participants also used specific terminology relating to
asymmetric mechanics and even the dynamics to describe their ideas. The designers behind
“Sharks and Minnows” mentioned goals by saying, “basically, the goal is for the non-VR players
to get from one point to another.”

Figure 5–1: Presentation of “Rat Race.”
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Challenges in the Design Exercise Process

5.4.1

Overview of Process
Both workshops saw a high level of engagement among participants. All participants

across the Framework Workshop and No Framework Workshop were lively during the exercise
and discussed ideas with their partner animatedly for the entire duration of the design exercise.
There seemed to be legitimate collaboration among partners, with each person contributing to
conversations and adding their input to the designs. Participants made use of the colored paper,
pens, and stickers provided to write and sketch out their ideas (Figure 5-3). We had to cut off
groups when time was up for the activity.

Figure 5–2: The Framework Workshop group in the design exercise.
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Participants from the Framework Workshop utilized the handout of the frameworks given to
them during the design exercise. Two sets of partners used the blank design framework that was
provided to develop the mechanics of their game. All partners used the framework to look at the
mechanics of different subgenres early on in their process and decide which appealed to them.
They then started developing the mechanics of their game, and themes were generally developed
at the end.
Interestingly, two pairs started their design process by looking at the components of one
subgenre, but as they developed their mechanics, they switched subgenres. “Rat Race” was
originally intended to be a David(s) vs Goliath game because the partners liked the idea of
competition and combat. As they developed their idea, “Goliath” became an AI enemy, and the
VR player’s role shifted to one that assisted the non-VR players instead of fighting against them.
This made “Rat Race” more akin to the Perspective Puzzle Subgenre, which the team recognized
and discussed. A similar process happened with “Keep Them Out,” but instead this game
evolved from a Lifeline game to something more related to an Order Simulation game, which,
again, was recognized by the group.
Participants from the Framework Workshop group agreed that the framework was helpful.
When asked to rate the usefulness of the framework during the design exercise on a scale of 1-10
(10 being the highest), responses ranged from 7 to 10 and averaged at 8.25. 5 participants
(83.3%) mentioned that it helped them more easily plan out the mechanics of their game. 3
participants (50%) agreed that it helped them come up with a unique idea. 3 participants (50%)
mentioned that the framework helped them stay grounded when planning the components of
their game (“I think the framework helped by defining the game in its simplest components so
that going forward, one could easily understand a purpose and won’t get distracted”).
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Mechanics in the framework that participants felt were most useful, based on the feedback
survey, were abilities (50%) and goals (33.3%). Only one participant (16.7%) mentioned that
they found the base mechanics of whether the game was cooperative and competitive as helpful,
however, we noticed when observing partners during the design exercise, that these mechanics
were among the first considered by all teams.
A potential challenge of the framework was that some participants felt restricted when trying
to fit their game ideas into a subgenre. Two participants (33.3%) mentioned that they found it
difficult designing outside of the subgenres (“well, the limitations of interface that a VR has
allows for certain goals and objectives. I think this is why the number of sub-genres may be
limited. The framework helped, although I’m not certain [our game concept] fits perfectly in the
genre it is closest to”).
When asked what would make the framework more useful, 2 participants (33.3%) wanted
more information of aesthetic elements of the games: particularly what made the subgenre fun
for players. One participant, with a higher level of experience, expressed this feedback in the
focus group, “this is very descriptive, and like, sciency, but I want to know, what makes this fun?
You know, how does the fun of this work? … Where does the fun come out? So when we were
designing, we can say, does it meet these criteria of fun?”
In the No Framework Workshop group, two pairs began their design process by trying to
consider what mechanics would be fun for both the VR and non-VR players. The other 2 pairs
started by considering examples of other games that might translate well to the AVR genre.
Whether the game should be competitive, or cooperative was discussed very early in the design
process for all partners, despite not having the framework to work from. Participants in this
workshop also seemed to discuss themes, and what roles the VR and non-VR players would take
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in the narrative of the game, more quickly in their design process than participants in the
Framework Workshop.
When asked what was challenging about the design process in the feedback survey, 4
participants (50%) agreed that assigning roles and mechanics that would be fun to the VR and
non-VR player was difficult. Two participants expressed that it was also difficult to develop
original ideas (25%) and some mentioned that managing the time/scope of the project during the
design exercise was a challenge (25%).

5.4.2

Design Challenges and Role of the AVR Subgenre Framework in Addressing Them
All participants found it useful to use examples of existing games to take ideas for their

own game concepts, whether these were AVR games, video games, or even examples of
childhood games like Sharks and Minnows, or Cops and Robbers. During the design exercise,
every pair of participants looked at examples of games that were not AVR games and considered
how to use elements of these games in a way that would make sense in an AVR setting.
In the No Framework Workshop, 2 pairs named explicit examples of AVR games to
inform their game concept designs. During the focus group after the design activity for this
workshop, one participant stated, “So I've played a few [asymmetric] things. There's a few that I
liked. And I tried to like, incorporate what I liked about those games in this.” While no pairs in
the Framework Workshop group discussed explicit examples of other AVR games while
designing their game, each set of partners did reference the subgenre template often. From this
group, one participant noted, “Being able to look at [the game concept], find what it falls most
closely and marry the two of them. And you're like, Okay, here's some other examples of games
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I know like this. And so like, this is what they're able to have each side do that both sides are still
having fun.”
When asked what might have helped them overcome design challenges, participants in
the No Framework Workshop focus group said that having a better understanding of AVR games
that already exist, and how they use certain mechanics, would have been helpful (“I think having
time to actually research how other types of genres of games could fit into this asymmetric
mould, as mostly it's been either, like, from the VR asymmetric games that do exist now, where
they're kind of like puzzle games for the VR player kind of helps the PC player, or they're kind
of combat games with a pistol VR against each other. But it'd be interesting to see how other
kinds of genres of games could also fit in the same mould.”). The main reasons for this sentiment
appeared to be twofold: originality, and to see how other games handle different roles between
the AR and non-VR player so it is fun for both players.
Participants across both workshops said that originality in their game was important to
them: they didn’t want to come up with an idea that had already been done before. One
participant mentioned, “we came up with ideas, then upon realizing that those ideas were
basically the exact same as ones that already were made into games, we decided how to make it
look unique or give it an extra twist of our own.” The subgenre framework can potentially help
game designers come up with original ideas by looking at how to improve or combine game
ideas from existing subgenres.
Two participants from the No Framework Workshop group gave feedback in the survey
that they found it difficult to come up with a unique idea during the design exercise. This
sentiment was echoed in the Framework Workshop group, however, participants also said that
the framework helped alleviate this problem. 3/6 participants mentioned that the framework
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helped them come up with a unique idea (“it's very useful to look at what is already working so
that it's easier to identify where you are and aren't blazing a new trail”).
A point on originality was brought up by one of the experienced game designers in the
No Framework Workshop: “I think it's important to, I guess, recognize when we're coming up
with ideas like this that you might be thinking of, when you say something new, I think it's
important to recognize 90% of what you're making isn't new. But there's usually one or two
mechanics that you can introduce into a game that will differentiate not from anything else on the
market. That's kind of not necessarily a new concept, or a new I guess, idea altogether, but
something that will make the game play completely different.” This gives an interesting
perspective on how originality is conceived by experienced game designers. While originality is
important, so are affordances. A similar point on why genre is important was brought up by
another participant in the No Framework Workshop: “When it comes to marketing the game,
people like the genre that they play. Like my cousin, he only plays platformer games. And so
he's not really interested in the VR. He likes platformer games. Someone kind of changes one
thing about it makes it really interesting. He likes it. He buys it.” Considering these points, the
subgenre framework may be useful as a starting point for game designers to create something
original, while still appealing to audiences who enjoy a particular type of game.
Besides originality, participants across both workshops also heavily focused on what
would be fun for both the VR and non-VR player in AVR games when designing their concepts.
For all the final game concepts, VR and non-VR players had very distinct, asymmetric roles. In
the focus group in the No Framework Workshop, one participant mentioned, “Well, we looked at
the strengths of VR and PC, like VR is really good for things that are immersive. And so, we're
like, well, what would be a very unique immersive experience. And PC is good for things that
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require lots of control and like, looking at lots of things at once. And then we just went through a
bunch of like, environments and stories that would be fine. Picked one and figured out the other
details later.”
Half of the participants in the No Framework Workshop gave feedback in the survey that
they found it difficult balancing fun for both the VR and non-VR players (“it was difficult to
decide how both VR and non-VR players could feel engaged.”). While half of the participants in
the Framework Workshop also stated this problem, they also agreed that the framework helped
to alleviate it (“our biggest challenge was deciding how the non-VR player could support the VR
player in our reverse order simulation idea. The framework was useful because we could think
about other issues order simulation games and how they overcame similar hurdles”).

Summary
To summarize, AVR games are challenging to design for several reasons. Game designers
must consider the roles of the VR and non-VR players and design in a way that makes sense for
their respective interfaces. It is essential that this gameplay is fun and engaging for all players.
Additionally, novice game designers may find it difficult to design an original idea that is still
appealing to their audience.
The individuals who received the subgenre framework found it useful in overcoming some
of these challenges, though flexible enough to support the design of original games. Specifically,
the subgenre framework provided the following aids to designers. First, it provided a summary of
many common AVR games, which helped address the concern of novice AVR game designers
that didn’t have much experience with the genre or know what game elements would work well
for VR or non-VR players. Second, it provided a design vocabulary that was useful when
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designing the games, helping to focus attention on key mechanics and game architectures.
Surprisingly, the Framework design groups tended to use the framework, not to create derivative
works that fit nicely into a subgenre; rather they used it to help them create more “original”
games, which was a strong desire of both the Framework Workshop and No Framework
Workshop groups. The No Framework Workshop group used a similar design process but used
examples of existing games to inspire design. While the sample size was too small to fully
evaluate the quality of the game concepts, the game designers seemed to have more ease in
developing game concepts for both VR and non-VR players in the Framework Workshop group.
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6

DISCUSSION AND CONCLUSION

In this paper, we presented a framework to define the genre of AVR Games by leveraging
existing taxonomies of asymmetric games. This framework focused on role based AVR games to
feature the unique properties of AVR games and how a player’s experience differs between VR
and non-VR roles. Our framework looks at salient characteristics of mechanics, dynamics, and
aesthetics of a game to assist game designers in curating a specific, desired experiences for AVR
players through AVR subgenres.
We define several AVR subgenres that have similar salient features and distinct roles
between the AR and non-VR players: David(s) vs Goliath, Hide and Seek, Perspective Puzzle,
Order Simulation, and Lifeline.
Finally, we investigated the effectiveness of our framework and subgenres in helping novice
game designers conceptualize new game ideas. Two workshops were conducted that compared
how novice game designers concepted AVR game ideas with and without the AVR subgenre
framework. Results suggest that the AVR subgenre framework may benefit novice game
designers in finding inspiration from patterns in existing AVR games, planning asymmetric
mechanics in AVR games between VR and non-VR players, and concepting new and unexplored
ideas within the AVR genre.
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Defining AVR
Mechanics were heavily focused on in this framework. This is useful in that it gives
designers a concrete structure and building blocks of existing games to build game ideas from.
This defines genre at a much more granular level than how it is usually defined. This is useful to
designers, as abstract social constructs and arbitrary subjective metrics that are sometimes
associated with genre can be difficult to recreate. However, as discussed in Chapter 2, genre in
itself is subjective, so while mechanics are useful, we must also consider how they work together
to form aesthetics, or player experiences to bridge the gap between over general and over
specific terminology. It might be valuable to conduct future research that explores this link
between genre and the MDA framework more closely.

Defining Subgenres
Subgenres defined in this paper are not comprehensive of all AVR games. Instead, they
reflect some of the most common role based AVR patterns. In the future, we’d love to see other
AVR subgenres identified as more AVR games emerge.
An interesting takeaway from the workshop was that 100% of participants were able to
identify what subgenre we categorized a game, just after being shown its Steam page and given a
brief description and a handout outlining the subgenre frameworks. This suggests that these
subgenres are clearly defined and easy to understand, even by novice game designers with
minimal training on the framework.
Each subgenre assigns mechanics to players that take advantage of the interfaces of both
the VR and non-VR players, sometimes in similar ways to other subgenres. Although each genre
was distinct in its core game mechanics and roles, several subgenres shared several key
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characteristics that leveraged the unique capabilities of VR and non-VR platforms. For example,
the first five subgenres discussed all have the VR player take on a more-or-less stationary
position with the need to rotate 360-degrees in order to perform their actions. Often, they are far
larger than the non-VR players, who move about the virtual space more quickly using traditional
controls. Clearly, these approaches are designed to leverage the capabilities and limitations of the
different platforms. The genres are excellent examples of asymmetric game designs that
seamlessly connect a player's role with the platform of play.
It was interesting to note in the design workshops that most game concepts aligned
somewhat to a subgenre but were different enough that they did not fit exactly within a subgenre.
This raises an interesting point: are our definitions of AVR subgenres too narrow? If a game
could be recognized as relating to a subgenre, at what point does it become a separate entity?
This is especially important as designers use the framework to build upon and expand upon
existing AVR games. As more mechanics are changed, the definitions of subgenres should be
adaptable to those changes.

Evaluation of the Framework
Several valuable insights arose from the game design workshops. Participants in the
Framework Workshop group seemed to reference the subgenres often during their design process
and used it to supplement, not dictate, their designs.
Game designers must consider the roles of the VR and non-VR players and design in a
way that makes sense for their respective interfaces. It is essential that this gameplay is fun and
engaging for all players. Additionally, novice game designers may find it difficult to design an
original idea that is still appealing to their audience. The framework helped alleviate that
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challenge by providing a structured set of features relevant to the asymmetries between players’
roles in AVR games.
There was a concern going into the workshop that using the framework might produce
derivative works if participants struggled to think outside the subgenres. This concern turned out
to be unfounded as we discovered almost the opposite to be true. Participants in the Framework
Workshop created new games that enhanced or completely flipped the subgenres from which
they were based, creating games with entirely unique sets of mechanics. The framework acted as
a useful reference for what has been proven to work when participants were thinking about the
mechanics of the VR and non-VR players, but it did not restrict their creative process so much
that they felt they needed to use a specific set of mechanics.
It is interesting to note that in the design workshop, two game ideas emerged where nonVR players could either work with a single VR player competitively or cooperatively. Both ideas
emerged in the No Framework Workshop group. Three distinct roles of strong asymmetry
between VR and non-VR players could potentially be a very interesting space to explore. If more
of these types of games are developed in the future, it would be interesting to see how they might
fit in with the subgenres defined in this framework, or if they would constitute different and
distinct subgenres.

6.3.1

Feedback from Experienced Game Designers
While this framework was primarily tested by novice game designers, the more

experienced game designers had some valuable feedback that gave insight into how this
framework might be used more professionally. When creating a game to publish and market,
game designers need to consider not just the components of the game itself, but how masses will
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react to it. Metrics like popularity of genres and return on investment of creating games of a
particular genre could potentially be useful for professional designers.
Feedback from these designers leads to what is perhaps most important overlooked metric
of all: what makes these subgenres ‘fun?’ The idea of “fun” is incredibly subjective, but
important to consider when describing or designing a game. Aesthetic components, like theme
and roles were used in the framework to describe experiences, but they do so from a more
objective purview. More research is needed to determine what makes these aesthetic experiences
enjoyable to players.

Limitations
As with any study, this one has its limitations. The genres that we identified in this paper
are not comprehensive, but reflect common patterns observed so far in AVR Games. As more
AVR Games are created, and as VR becomes more refined as a medium, and more research is
conducted on AVR Games, we expect this list to expand. The boundaries around each AVR
subgenre are purposefully left a bit vague, to give the genre room to grow. For example, while
the Perspective Puzzle games we evaluated were all two player games, nearly all of the same
roles, asymmetries, and game mechanics could apply if there were, say, two VR players helping
a single non-VR player or a single VR player helping two non-VR players.
In evaluation the AVR framework, the workshops were relatively short at only about 25
minutes for the design exercise. Ideating a good new game concept isn’t typically a 25-minute
activity and a full game design process can typically take months to years. While this gives
insight into the initial stages of the ideation process, it might be useful to see how designers use
this framework over a longer period.
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These design exercises also focused primarily on salient mechanics of the AVR subgenre
framework, as mechanics are more easily planned for and explored than dynamics and aesthetics
without building an interactive, working game. Perhaps running a game jam, or other activity
where participants must rapidly deploy a game prototype, over the course of a few days or a
week might give participants more of an opportunity to explore interesting dynamics and
aesthetic properties of the AVR subgenre framework.
It should also be noted that this framework was evaluated using feedback from a primarily
inexperienced audience. While some participants were experienced in game design, most did not
have experience in VR game design. Future research might evaluate what more experienced
game designers and VR game designers might find either valuable or redundant in this AVR
subgenre framework.

Conclusion
As discussed in section 2.7, AVR games are still in their infancy and the genre is largely
unexplored. This research should help game designers in identifying important elements of AVR
Games and encourage more development in this area. It is our hope that subgenres will serve as a
launch pad for creating new and original AVR games. By looking at the existing selection of
AVR subgenres outlines in our framework, game designers can combine or flip elements to
expand their games beyond the limits of what currently exists and create unique interactions that
leverage the strengths of AVR. As more developers create more games of this genre, more
research will be needed to keep up with how the genre evolves.
Besides AVR, more research is also needed to evaluate genre as a design tool. Genre is
incredibly useful for providing players with a language to describe experiences that they enjoy,
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but vague boundaries for what constitutes a genre sometimes make it difficult for designers to
curate these experiences. It is our hope that this framework will inspire future research that
investigates the salient features of different genres in assisting designers.
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APPENDIX A. STRUCTURED FORM

This form was used to systemically categorize the list of AVR games into initial
groupings. These groupings were then used as subgenre candidates. This form contains
information about the games, as well as basic mechanics and differences between interfaces that
researchers believed were important to document.
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Header Information
Game Title:
Producer/Developer:
Platforms (specify controllers, headsets, all input devices) (bold platforms you used to test):
Store:
Version:
Tester:
Number of Players (possible):
Number of Players (used to test):
Total Playtime:
Date Tested:
Qualitative Details
What’s the premise of the game (from a narrative perspective):
What are the key/defining game mechanics?:
Briefly describe whether it is cooperative, competitive, or both?:
Describe each role, actions they can take, and how the player triggers those actions:
Describe key interface elements:
Briefly describe the genre (action, puzzle, sport, shooter, fighting):
How is the game unique?:
Ratings
Fun rating /10 (why?):
● VR:
● Non-VR:
● Other:
Innovation/Uniqueness /10 (why?):
● VR:
● Non-VR:
● Other:
Polish/Quality /10 (were there any bugs? Was it well made? Professional?):
● VR:
● Non-VR:
● Other:
Screenshots or Pictures of Noteworthy Elements

Figure A–1: Structured Form
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APPENDIX B.

SUBGENRE GAME TABLES

Here we include subgenre tables that were completed for each of the games in the
subgenre candidates as outlined in Chapter 3. By looking at common patterns in games within
these tables, we built tables using the AVR framework for each subgenre to create the AVR
subgenre framework.
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Table B-1: Nemesis Realms
Mechanics
Competitive vs Coop

Competitive

Number of Players

1 VR, 1-4 non-VR

Asymmetric Mechanics
Goals

VR: Destroy the non-VR player.
non-VR: Destroy the VR player.

Abilities

VR: Swiping, grabbing and throwing objects at their opponent.
non-VR: Melee attacks, jumping, running, and dodging.

Challenge

VR: Must physically use their arms and body to combat the other player. More
intuitive.
non-VR: Must have mastery over controlling a 3D avatar. Must know the moves they
can use with the buttons. Less intuitive.

Interface

VR: VR headset and VR controllers.
non-VR: 1-4 PC players with KBM or controllers.

Information

Information is symmetric. Players can see stats like health and location for themselves
and their opponent.

Investment

Investment is symmetric. Players are both active for the full duration of the play.

Dynamics
Dependence
Synchronicity and
Timing

Mirrored Dependence
Concurrent Timing

Aesthetics
Theme

An epic fantasy battle with magic and monsters.

Roles

VR: A giant, magical beast/monster
Non-VR: A human-sized wizard set on defeating the monster.
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Table B-2: ACRON: Attack of the Squirrels
Mechanics
Competitive vs
Coop
Number of Players

Competitive
1 VR, 1-4 non-VR

Asymmetric Mechanics
Goals

VR: - Prevent the non-VR player from stealing acorns
non-VR: Steal the VR player’s acorns.

Abilities

VR: Grab and throw balls.
non-VR: Running, grabbing an acorn, and a special ability (building a wall, building a
bridge, tunneling, or speed dash).

Challenge

VR: Must physically use their arms and body to throw things. More offensive.
non-VR: Must have mastery over controlling a 3D avatar. Must know the moves they
can use with the buttons and when to use those moves. More defensive.

Interface

VR: VR headset and VR controllers.
non-VR: 1-4 PC players with KBM or controllers, or mobile phone players with
touchscreen.

Information

Information is symmetric. Players can see stats like health and location for themselves
and their opponent?

Investment

Investment is symmetric. Players are both active for the full duration of the play.

Dynamics
Dependence
Synchronicity and
Timing

Mirrored Dependence
Concurrent Timing

Aesthetics
Theme

In a forest, there’s a magical angry tree and a platoon of specialist squirrels. Non-sensical
and goofy.

Roles

VR: Giant, angry tree.
Non-VR: Various squirrels trying to steal the acorns from the tree.
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Table B-3: Davigo
Mechanics
Competitive vs
Coop
Number of Players

Competitive
1 VR, 1 non-VR

Asymmetric Mechanics
Goals

VR: Destroy the non-VR player.
non-VR: Destroy the VR player.

Abilities

VR: Swiping, grabbing, and throwing objects at their opponent. Can also grab and throw
the non-VR player. Can shield themselves using the back of their hands.
non-VR: Jumping, running, and dodging. Can collect powerups and projectiles to launch
at the VR player.

Challenge

VR: Must physically use their arms and body to throw things and block projectiles. Can
play defensively or offensively.
non-VR: Must have mastery over controlling a 3D avatar. Must know the moves they
can use with the buttons and when to use those moves.

Interface

VR: VR headset and VR controllers.
non-VR: 1 PC player.

Information

Information is symmetric. Players can tell how much health they have by looking at each
other’s armor.

Investment

Investment is symmetric. Players are both active for the full duration of the play.

Dynamics
Dependence
Synchronicity and
Timing

Mirrored Dependence
Concurrent Timing

Aesthetics
Theme

Low-poly and minimalist (this may be because the game is still in development).
Warriors on an island.

Roles

VR: A giant.
Non-VR: A small, but fast gladiator.
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Table B-4: Late for Work
Mechanics
Competitive vs
Coop

Competitive

Number of
Players

1 VR, 1-4 non-VR

Asymmetric Mechanics
Goals

VR: Destroy VR players until they run out of vehicles.
non-VR: Drain the VR player of health.

Abilities

VR: Can swipe, grab, and throw objects at their opponent. Can pick up their opponent and
throw them off the map or smash them. Can eat giant food items on the map to gain more
health. Can also drag themselves around the map.
non-VR: Can shoot the VR player with projectiles and move around the map. Airplanes
can also fly (although the controls are very loose).

Challenge

VR: Must physically use their arms and body to throw and grab things.
non-VR: Must have mastery over controlling a 3D avatar. Must know the moves they can
use with the buttons and when to use those moves.

Interface

VR: VR headset and VR controllers.
non-VR: 1-4 PC players with game controllers.

Information

Information is symmetric. Both players can see the VR player’s health and how many
vehicles the non-VR players have left.

Investment

Investment is symmetric. Players are both active for the full duration of the play.

Dynamics
Dependence
Synchronicity and
Timing

Mirrored Dependence
Concurrent Timing

Aesthetics
Theme

A small island is terrorized by a giant gorilla. Low poly. Tanks and airplanes are sent to
stop the gorilla.

Roles

VR: A giant, somewhat goofy gorilla.
Non-VR: Tanks that are sneaky and can pack a punch over time if you don’t get them.
Very fragile.
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Table B-5: Panoptic
Mechanics
Competitive vs
Coop

Competitive

Number of
Players

1 VR, 1 non-VR

Asymmetric Mechanics
Goals

VR: Find and eliminate the non-VR player before they shut down all of the energy sources.
non-VR: Find and shut down all of the energy sources.

Abilities

VR:

Challenge

VR: Must physically use their arms and body to activate abilities and look around the map.
non-VR: Must be able to control the avatar in a way that blends in with the other npc
characters and avoid being caught by the overseer.

Interface

VR: VR headset and VR controllers.
non-VR: 1 PC player with KBM or controllers, or mobile phone players with touchscreen.

Information

Information is asymmetric. The non-VR player is able to see the VR player and knows
where they are looking and what they are doing, however, the VR player does not know
where the non-VR player is - this is part of the challenge.

Investment

Investment is symmetric. Players are both active for the full duration of the play.

A laser following the VR player’s line of sight can shoot down npcs and the nonVR player.
•
A scope that can show smoke clouds where the non-VR player has recently been.
• Moving their head physically up, down, and around the map surrounding them
allows them to look in different areas.
non-VR:
• Standard walking.
• Standing still in one place allows them to see where the closest energy source is.
• Standing next to the energy source and holding a button allows them to shut down
the energy source.
•

Dynamics
Dependence

Unidirectional dependence
• The VR player depends on the non-VR player to make moves to play the game. If
the non-VR player does nothing, the VR player can do nothing. However - of the
VR player makes no moves, the non-VR player can still play and win the game however it would be quite boring.

Synchronicity
and Timing

Concurrent timing
• VR player looks for the non-VR player as the non-VR player goes around and
deactivates the power sources.
• Elements of expectant timing - Certain alerts warn the VR player where the nonVR player is at a given time - such as deactivating a power source being caught by
a scout.
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Table B-5: Continued
Aesthetics
Theme Spooky and Surrealist. Keeps you on the edge of your seat.
Roles

VR: The “overseer.” A large masked being that has the power to eliminate the challenger before the
challenger succeeds.
Non-VR: The “challenger.” A small masked being that must shut down the overseer without being
spotted.
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Table B-6: Mass Exodus
Mechanics
Competitive vs
Coop

Competitive

Number of
Players

1 VR, 1-4 non-VR

Asymmetric Mechanics
Goals

VR: Find and eliminate the non-VR player before they shut down the factory and escape.
non-VR: Find and turn off switches to shut down the facility and escape.

Abilities

VR:

Challenge

VR: Must physically use their arms and body to pick up androids and look around the
map.
non-VR: Must be able to control the avatar in a way that blends in with the other npc
characters and avoid being caught by the VR player.

Interface

VR: VR headset and VR controllers.
non-VR: 1-4 PC players with KBM or game controllers.

Information

Information is asymmetric. The non-VR player is able to see the VR player and knows
where they are looking and what they are doing, however, the VR player does not know
where the non-VR player is - this is part of the challenge.

Investment

Investment is symmetric. Players are both active for the full duration of the play.

Can pick up androids and throw them in a forge or shredder.
Moving their head physically up, down, and around the map surrounding them
allows them to look in different areas.
non-VR:
• Standard walking.
• Has access to a mini map to see where the panels are.
• Can shut down panels.
• May use powerups, such as faking shutting down panels, to confuse the VR
player.
•
•

Dynamics
Dependence
Synchronicity
and Timing

Unidirectional dependence
Concurrent Timing

Aesthetics
Theme

Players are in a dark android factory. The non-VR player must shut down the factory to
escape. Scary.

Roles

VR: The seeker. All powerful authority. Must keep order in the factory.
Non-VR: The rogue android. Must sneak past the seeker to avoid being captured and
destroyed.
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Table B-7: Hide and Spook
Mechanics
Competitive vs
Coop

Competitive

Number of
Players

1 VR, 1-2 non-VR

Asymmetric Mechanics
Goals

VR: Find and eliminate the spooks before they blow out all your candles.
non-VR: Blow out the candles before the alchemist (VR player) looks directly at you.

Abilities

VR:

Challenge

VR:

Looking directly at a spook will eliminate them – but you don’t know where they
are.
• Can see hints of where the spook is if they move quickly.
• May be able to hear the non-VR player.
non-VR:
• Can walks around and see the VR player.
• Can sense where the candle is using a VR controller but cannot see the candle.
• The spook is the size of the VR controller. Non-VR players can use this to their
advantage.
•

•

non-VR:
•

Cannot see where the Spook is. They must find them using the abilities they
have at their disposal.
Cannot see where the candles are – must use their controller to feel where it is
and go towards that position without getting caught.

Interface

VR: VR Headset
non-VR: VR controller (without headset). Can see the VR player in real life.

Information

Information is asymmetric. The VR player can see where the candles are but cannot see the
Spook.
The non-VR player does not initially know where the candles are, but can figure it out by
using their VR controller. They can see the VR player and where they are looking at all times.

Investment

Investment is symmetric. Players are both active for the full duration of the play.

Dynamics
Dependence

Unidirectional dependence
• The VR player depends on the non-VR player to make moves to play the game.
If the non-VR player does nothing, the VR player can do nothing. However - of
the VR player makes no moves, the non-VR player can still play and win the
game - however it would be quite boring.
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Table B-7: Continued
Synchronicity
and Timing

Concurrent timing
• VR player looks for the non-VR player as the non-VR player goes around and
extinguishes candles.
• Elements of expectant timing - Certain alerts warn the VR player where the nonVR player is at a given time - such as extinguishing a candle or moving too fast
and knocking over objects.

Aesthetics
Theme

An alchemist is trying to do work in his lab, but mischievous spooks are causing trouble.

Roles

VR: Alchemist. Needs to find and eliminate the spook. Perceptions of this player from the
non-VR player are interesting because the non-VR player sees them in real life. They can
look goofy wearing the headset and looking around.
Non-VR: Spook. Mischievous and annoying spirit.
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Table B-8: Jake and the Giant
Mechanics
Competitive vs
Coop
Number of Players

Competitive
1 VR, 1 non-VR

Asymmetric Mechanics
Goals

VR: Hunt, find, and kill Jake to prevent him from stealing gold treasure.
Non-VR: Avoid the giant and collect the treasure before being killed.

Abilities

VR: Has a crossbow and a large torch/club to kill jack. Can walk around the large room
and turn around by walking around in real life or by using the joysticks.
Non-VR: Can run around the room and grab treasure by using the controls.

Challenge

VR: Must walk around the room in VR to find Jack. Must gather ammo for the crossbow.
Non-VR: Must run around the room and climb and find the treasure. Must have control
over the digital avatar.

Interface

VR: VR Headset and controllers.
Non-VR: Controller or keyboard and mouse.

Information

The giant does not always know where Jack is. Jack does not initially know where the
treasure is.

Investment

Both players are equally invested.

Dynamics
Dependence
Synchronicity and
Timing

Unidirectional dependence.
Concurrent timing
• VR player looks for the non-VR player as the non-VR player goes around and
collects the treasure.

Aesthetics
Theme

A giant’s home. Fantasy, fairy-tale.

Roles

VR: A scary and deadly giant
Non-VR: Jack, a mischievous human.
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Table B-9: Carly and the Reaperman
Mechanics
Competitive vs Coop

Coop

Number of Players

1 VR, 1+ non-VR

Asymmetric Mechanics
Goals

VR: Help the non-VR player get from one end of the puzzle to the end.
non-VR: get from one end of the puzzle to the end.

Abilities

VR:

Challenge

VR: More of a puzzle-solving component. Look around the map and decide where to
move blocks to help Carly.
non-VR: Mastery over platforming mechanics, like running and jumping with
precision.

Interface

VR: VR headset and VR controllers.
non-VR: Desktop, KBM/game controller.

Information

There is no asymmetry of information

Investment

There is no asymmetry of investment.

The player can grab and manipulate special blocks within the map.
Moving their head physically up, down, and around the map surrounding them
allows them to look in different areas.
non-VR:
• Standard walking and jumping
•
•

Dynamics
Dependence
Synchronicity and
Timing

Mirrored dependence
• both players depend on each other to coordinate and solve the puzzle.
Sequential Discrete
• The non-VR player must wait for the VR player to make a move and vice
versa.

Aesthetics
Theme

Spooky and fun platformer. A spooky nighttime magical environment.

Roles

VR: A giant grim-reaper type character that helps Carly along.
Non-VR: Carly. A human-sized girls that is trying to progress through a map.
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Table B-10: Eye in the Sky
Mechanics
Competitive vs
Coop

Cooperative

Number of
Players

1 VR, 1 non-VR

Asymmetric Mechanics
Goals

Work together to get the PC player to the endpoint of the map.

Abilities

VR: Can grab items in the environment and move them. Can walk around and look around
the room by… walking around and looking about. Has laser pointers to show the non-VR
player things in the game.
non-VR: Can move around, jump, and alert the non-VR player to their location. May be
able to press buttons and access places the VR player cannot.

Challenge

Both players must work together to solve the puzzle.
VR: Must physically move and manipulate objects with hands and arms. Can use topdown perspective to solve the puzzle.
non-VR: Can roll around the map and may have to platform around obstacles.

Interface

VR: VR Headset and controllers.
Non-VR: Controller or keyboard and mouse.

Information

VR: May be able to see things from a larger perspective the non-VR player cannot.
Non-VR: May be able to see and access places the VR player cannot.

Investment

Both players are equally invested.

Dynamics
Dependence

Synchronicity and
Timing

Mirrored dependence
• both players depend on each other to coordinate and give each other information
to solve the puzzle.
Sequential Discrete
• The non-VR player must wait for the VR player to make a move and vice versa.
Expectant timing
• As an example, the VR player must open a gate by holding a block up to a switch.
Then the non-VR player can walk through.
Concurrent timing
• As an example, the VR player can lower a platform by holding a block up to a
switch. The non-VR player has to jump onto the lowered platform at the same
time.

Aesthetics
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Table B-10: Continued
Theme

Futuristic junkyard. Sci-fi and scrappy. A little dystopian.

Roles

VR: Plays as the larger flying robot.
Non-VR: A smaller robot that rolls across the ground.
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Table B-11: Seeker: My Shadow
Mechanics
Competitive vs Coop

Competitive

Number of Players

1 VR, 1+ non-VR

Asymmetric Mechanics
Goals

VR: Help the non-VR player get from one end of the puzzle to the end.
non-VR: get from one end of the puzzle to the end.

Abilities

VR:

Challenge

Both players must work together to solve the puzzle.
VR: Must physically move and manipulate objects with hands and arms. Can use topdown perspective to solve the puzzle.
non-VR: Can roll around the map and may have to platform around obstacles.

Interface

VR: VR Headset and controllers.
Non-VR: PC controller or keyboard and mouse.

Information

There is no asymmetry of information.

Investment

Investment is symmetric. Players are both active for the full duration of the play.

The player can grab and manipulate special items around the map, like levers
that lift platforms and open gates.
• Moving their head physically up, down, and around the map surrounding them
allows them to look in different areas.
non-VR:
• Standard walking. May be able to press buttons and open gates.
•

Dynamics
Dependence
Synchronicity and
Timing

Mirrored Dependence
Sequential Discrete
• The non-VR player must often wait for the VR player to make a move and vice
versa.

Aesthetics
Theme

The VR player is a giant spirit helping Kippo, a fluffy pink dog creature to solve
puzzles in a magical world. Whimsical and fun.

Roles

VR: The Giant spirit. A benevolent dragon-like spirit.
Non-VR: Kippo. An adorable pink dog who needs help getting from one point to
another.
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Table B-12: Keep Talking and Nobody Explodes
Mechanics
Competitive vs
Coop

Coop

Number of
Players

1 VR, 1+ non-VR

Asymmetric Mechanics
Goals

Everyone: Diffuse the bomb before it explodes.

Abilities

VR:

Challenge

VR: Accuracy - precisely manipulate the bomb according to the instructions of the non-VR
player(s). Communication - being precise in how they describe the bomb to the non-VR
player(s).
non-VR: Logic - must decipher the manual and puzzle out how the bomb works.
Effectively communicating to the VR player.

Interface

VR: VR headset and VR controllers.
non-VR: Physical instruction manual.

Information

VR: a physical representation of the bomb and feedback the bomb gives.
non-VR: The instructions and guide to the bomb from the manual on how to diffuse it
given different instances.

Investment

Both players are fully engaged the entire time.

• Physically press buttons and manipulate the bomb to accurately diffuse it.
• Communicate with other players to receive instructions
non-VR:
• Communicate with the bomb diffuser to provide instructions on how to diffuse the
bomb.

Dynamics
Dependence

Synchronicity
and Timing

Bi-directional
• Both players need to provide information to the other - but the nature of that
information is different: the VR player is the only one who can manipulate the
bomb and describe its state. The non-VR players are the only ones with access to
the bomb manual.
Sequential discrete is the optimal gameplay strategy. Example:
1. VR player describes the bomb state
2. non-VR player looks up instructions in the manual and tells them to VR player
3. VR player follows the directions
4. Repeat
Technically the players can also use concurrent timing, but this wouldn’t be an effective
strategy.
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Table B-12: Continued
Aesthetics
Theme

A bomb diffusing squad.

Roles

VR: The diffuser. Must diffuse the bomb before the timer runs out.
Non-VR: The team that radios into the bomb diffuser and tells them what to do.
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Table B-13: Black Hat Cooperative
Mechanics
Competitive vs
Coop
Number of Players

Coop
1 VR, 1 non-VR

Asymmetric Mechanics
Goals

Both players have the same goal of getting the non-VR player to the end of the level
without being detected.

Abilities

VR: Can traverse through the map, can read codes hidden throughout the level.
Non-VR: Can see a top-down view of the map with the locations of enemies, the VR
player, and obstacles. Can put in codes to temporarily shut down enemies or gates.

Challenge

VR: Must get through the map without being detected or killed.
Non-VR: must help the VR player complete their job by communicating where they
should go and what they should do to avoid being caught.

Interface

VR: VR headset and controllers.
Non-VR: Mouse and keyboard, PC.

Information

VR: Can read codes in the level for the non-VR player to use.
Non-VR: Can see enemies and invisible obstacles for the VR player to avoid.

Investment

Investment is symmetric.

Dynamics
Dependence
Synchronicity and
Timing

Bi-directional dependence: both the VR player and non-VR player depend on each other
in different ways.
Sequential timing: the VR and non-VR players must communicate with one another to
complete their tasks.

Aesthetics
Theme

Sneaking into a secure facility.

Roles

VR: The ground agent trying to break into the facility.
Non-VR: A hacker supporting the ground agent.
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Table B-14: Sommad
Mechanics
Competitive vs
Coop
Number of Players

Competitive
1 VR, 1+ non-VR

Asymmetric Mechanics
Goals

VR: Navigate a maze to reach a diamond.
non-VR: Look at a map of the maze to help guide the non-VR player through.

Abilities

VR:

Challenge

VR: Must walk through the labyrinth to the end where the diamond is.
non-VR: Must look at the map and try and navigate the VR player using it. Must tell the
VR player what to do.

Interface

VR: VR headset and controllers.
Non-VR: Mouse and keyboard, PC.

Information

VR: Can describe things in the environment.
Non-VR: Can see the map and where the VR player is relative to the map.

Investment

Investment is symmetric. Players are both active for the full duration of the play.

Can walk through a maze and collect the diamond at the end. Walks and looks
around in real life without using the VR controller.
• Can talk with the non-VR player to describe what they are seeing.
non-VR:
• Can see a 2D map and talk to the VR player to try and guide them through. Can
see the VR player’s location on the map.
•

Dynamics
Dependence

Synchronicity and
Timing

Bi-directional dependence: both the VR player and non-VR player depend on each other
in different ways. May be a little unidirectional – the VR player relies on the non-VR
player a bit more.
Sequential timing: the VR and non-VR players must communicate with one another to
complete their tasks.

Aesthetics
Theme

A fun, casual labyrinth in an eclectic house. Lighthearted.

Roles

VR: The person in the maze. May be perceived as confused or lost, but persistent.
Non-VR: The guide helping the VR player. Helpful.
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Table B-15: Pizza Master VR
Mechanics
Competitive vs
Coop

Coop

Number of
Players

1 VR, 1 non-VR

Asymmetric Mechanics
Goals

Get a high score by satisfying customer npcs.

Abilities

VR:

•

Use VR controls to assemble pizzas according to directions from the menu and
customer orders.
Ring a bell once the pizza is ready for the non-VR player to deliver

•
non-VR:
• Travel around the restaurant to deliver pizzas, take customer orders.
• Communicate orders to the VR player.
Challenge

VR:

Interface

VR: VR headset and VR controllers.
non-VR: 1 PC player with KBM or controllers

Information

VR: Ingredients in the pizza orders
non-VR: Which customer ordered what. However, this can be communicated with the VR
player.

Investment

Investment is symmetrical.

• Must physically move and manipulate objects, like ingredients with hands and arms.
• Must put together pizzas accurately.
• Must listen and remember the orders that the non-VR player said
non-VR:
• Must control the avatar accurately.
• Must remember the customer orders
• Must deliver orders accurately

Dynamics
Dependence

Bidirectional dependence
• Both players rely on each other but in different ways.

Synchronicity
and Timing

Both sequential and concurrent.
• Actions often are sequential (VR player can’t make pizza without the non-VR player
communicating orders, non-VR player can’t deliver pizzas the VR player hasn’t
made yet), but these often overlap enough that the two players work simultaneously.
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Table B-15: Continued
Aesthetics
Theme

Pizza restaurant.

Roles

VR: Pizza chef. Must put together the pizzas that customers order.
Non-VR: Waiter. Must get orders from NPCs and deliver orders from the chef.
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Table B-16: Batter Up! VR
Mechanics
Competitive vs
Coop

Coop

Number of
Players

1 VR, 1+ non-VR

Asymmetric Mechanics
Goals

Work together to achieve a high score by satisfying customers.

Abilities

VR: Put together cakes by:
• Microwave
• Icing
• Decorating
non-VR:
• Deliver cakes to customers
• Assist the VR player by fetching items for them

Challenge

VR:

Interface

VR: VR headset and VR controllers.
non-VR: Desktop, KBM/game controller.

Information

Information is symmetric.

Investment

Investment is symmetric.

Must physically move and manipulate objects, like ingredients with hands and
arms.
• Must put together cakes accurately.
non-VR:
• Most control the avatar accurately
• Must fetch items for the VR player quickly and accurately
•

Dynamics
Dependence
Synchronicity
and Timing

Bidirectional dependence
• Both players depend on each other to progress, but in different ways.
Sequential and concurrent timing
• When the VR player finishes a cake, the non-VR player can deliver it before the
customer gets impatient. The non-VR player can deliver icing before the VR
player needs it to finish the cake, etc. These can overlap however, so both work at
the same time.
Expectant timing
• The non-VR player must wait for the VR player to make a move and vice versa.
Example of this is the non-VR player stepping on a pressure plate to dispense
decorative icing.
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Table B-16: Continued
Aesthetics
Theme

Funny and silly cake shop. Little puppet-like characters. All sound effects were done using voices.

Roles

VR: Cake baker. Puts ingredients together to make the cake. Must manage the non-VR player(s).
Non-VR: Assistant. Delivers cakes and ingredients to the VR player.
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Table B-17: VR the Diner Duo
Mechanics
Competitive vs
Coop

Competitive

Number of
Players

1 VR, 1+ non-VR

Asymmetric Mechanics
Goals

Symmetric. Get a high score by satisfying customer npcs.

Abilities

VR:

•

Use VR controls to assemble hamburgers according to directions from the menu
and customer orders.
Ring a bell once the burgers is ready for the non-VR player to deliver

•
non-VR:
• Travel around the restaurant to deliver burgers and drinks, take customer orders.
• Communicate orders to the VR player.
Challenge

VR:

•

Must physically move and manipulate objects, like ingredients with hands and
arms.
Must put together hamburgers. accurately.
Must listen and remember the orders that the non-VR player said.

•
•
non-VR:
• Must control the avatar and deliver orders accurately.
• Must remember the customer orders.
Interface

VR: VR headset and VR controllers.
non-VR: Desktop, KBM/game controller.

Information

Information is symmetric.

Investment

Investment is symmetric.

Dynamics
Dependence
Synchronicity
and Timing

Bidirectional dependence
• Both players depend on each other to progress, but in different ways.
Both sequential and concurrent.
• Actions often are sequential (VR player can’t make food without the non-VR
player communicating orders, non-VR player can’t deliver food the VR player
hasn’t made yet), but these often overlap enough that the two players work
simultaneously.
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Table B-17: Continued
Aesthetics
Theme

A small diner restaurant in a world of robots. Players operate in the restaurant to satisfy customers.

Roles

VR: The chef. Perceived as busy and doesn’t really interface with customers.
Non-VR: Busy and talks with customers to get orders. Fast and must often multitask.
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Table B-18: Wacktory
Mechanics
Competitive vs Coop

Competitive

Number of Players

1 VR, 2 non-VR

Asymmetric Mechanics
Goals

Fulfill orders to get a high score and/or pass the level.

Abilities

VR:

Challenge

VR:

Interface

VR: VR headset and VR controllers.
non-VR: PC, game controller.

Information

Information is symmetric.

Investment

Investment is symmetric. Players are both active for the full duration of the play.

• Can push buttons to deliver boxes to the non-VR player
• Can smash open boxes for the non-VR player
• Can deliver a wrench for the non-VR player.
• Can stamp boxes and slingshot them to the trucks.
non-VR:
• Can wrap boxes.
• Can combine boxes to create additional colored boxes.
• Can grab boxes from the conveyor belt.
Must pay attention to what the non-VR player needs and deliver items to them
accurately.
• Must use hands and arms to press buttons, pull levers, and put things together
in order.
non-VR:
• Must put together boxes very quickly and accurately.
• Must deliver items to the VR player to succeed.
•

Dynamics
Dependence
Synchronicity and
Timing

Bidirectional dependence
• Both players depend on each other to progress, but in different ways.
Both sequential and concurrent.
• Actions often are sequential, but these often overlap enough that the two
players can work simultaneously.

Aesthetics
Theme

A fun, colorful factory where you must quickly assemble and make deliveries.

Roles

VR: Human. Sits in a restricted console and manages the floor. May boss the other
robots around.
Non-VR: Robot. Must scurry around the factory floor and put things together.
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Table B-19: Fat Foods
Mechanics
Competitive vs
Coop
Number of Players

Could be either competitive or cooperative!
1 VR, 1 non-VR

Asymmetric Mechanics
Goals

VR: Stop the non-VR player from getting food items.
non-VR: Collect all the food items.
OR
VR: Help the non-VR player to get food items.
non-VR: Collect all the food items

Abilities

VR: - Can grab items in the environment and move them. Can traverse the map by
looking in the direction they want to move and swinging arms to move forward.
non-VR: Can roll around the map. Has a boost that can almost be used as a jump in some
instances.

Challenge

VR:

Interface

VR: VR Headset and controllers.
Non-VR: Game controller.

Information

Information is slightly asymmetric. VR player does not know where the non-VR player is
AT FIRST and vice versa.

Investment

Investment is symmetric.

Competitive: must find the non-VR player and prevent them from reaching all
of the food. Can use items to do this.
• Cooperative: Must help the non-VR player reach places to get food.
non-VR:
• Can roll around the map. Has a boost that can almost be used as a jump in some
instances.
•

Dynamics
Dependence

Synchronicity and
Timing

Uni-directional dependence.
• The VR player depends on the non-VR player to take action before they can
play. If the VR player did nothing, the non-VR player could still win.
Expectant discrete.
• The non-VR must take action for the VR player to take meaningful action
towards the goal of the game.
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Table B-19: Continued
Aesthetics
Theme

A silly game where a large man rolls around a city to obtain fast food.

Roles

VR: A giant being that can either help or prevent the VR player from reaching their goal.
Non-VR: A large man that rolls around the map and has to try and get all of the fast food items.
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Table B-20: Blue Effect VR
Mechanics
Competitive vs
Coop
Number of Players

Competitive.
1 VR, 1 non-VR

Asymmetric Mechanics
Goals

VR: Defend self against the non-VR player for a certain length of time.
Non-VR player: Hunt and kill the VR player without getting destroyed before the timer
runs out.

Abilities

VR: Has a gun to shoot enemies and a giant ball of fire that they can throw to light up
the dark area around them.
Non-VR: can sneak up on the VR player and kill them. Can see their surroundings well,
as opposed the non-VR player.

Challenge

VR:

Non-VR:
•
•

•
•
•

Must shoot and aim gun accurately with arms.
Must aim and throw fireball accurately with arms.
Must be aware of surroundings to spot the non-VR player.

Must use controller or mouse and keyboard buttoms to sneak up on the VR
player and kill them close range.
Must dodge/avoid attacks or light caused by the VR player.

Interface

VR: VR Headset and controllers.
Non-VR: Controller or keyboard and mouse.

Information

Non-VR player can see more clearly than the VR player. VR player does not
immediately know where the non-VR player is.

Investment

Both players are equally invested.

Dynamics
Dependence

Synchronicity and
Timing

Bidirectional dependence
• The VR player depends on the non-VR player to make a move and vice versa to
play the game.
Expectant timing
• The VR player can only shoot or attack the non-VR player as long as they make
a move and try and get close to the VR player.
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Table B-20: Continued
Aesthetics
Theme

Sci-fi horror. A dark warehouse.

Roles

VR: A vulnerable human equipped with futuristic weapons.
Non-VR: A killer, giant spider robot.
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Table B-21: Lair of the Titans
Mechanics
Competitive vs
Coop
Number of Players

Competitive
1 VR, 1 non-VR

Asymmetric Mechanics
Goals

VR: Get the treasure to the finish without being caught by the non-VR player.
Non-VR: Find and kill the VR player.

Abilities

VR: Can walk around the map. Can climb chains throughout the map. Can grab lanterns
and treasure. Can use misdirection using the lanterns.
Non-VR: Can walk around the dungeon and attack the VR player.

Challenge

VR: Must avoid the non-VR player and stay hidden. Must use arms to walk and climb.
Non-VR: Must find and attack the VR player.

Interface

VR: VR Headset and controllers.
Non-VR: PC and game controller.

Information

The non-VR player may not initially know where the VR player is.

Investment

Both players are equally invested.

Dynamics
Dependence
Synchronicity and
Timing

Uni-directional dependence. The non-VR player is dependent on the VR player to take
action to play this game.
Concurrent timing
• Non-VR player looks for the VR player as the VR player searches for treasure.
Expectant timing
• The non-VR player must sometimes wait for the VR player to make a move
before they can go attack them and find them,

Aesthetics
Theme

A spooky dark cave with jewels.

Roles

VR: An intrepid explorer.
Non-VR: A horrifying, giant monster.
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APPENDIX C. WORKSHOP PRESENTATION MATERIALS

Included are all materials that were used to present to the workshop groups. More
information on how these slides were used can be found in section 3.3.

C.1 Framework Workshop Presentation

Following are the slides that were used to present the concept of AVR games and role
based AVR subgenres to the workshop group that used the AVR subgenre framework
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Figure C–1: Slide 1

Figure C–2: Slide 2
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DEMOGRAPHICS SURVEY
-

I’m going to assign everyone a
number - please remember it!
Please complete the following
survey to consent to participate in
this workshop and provide some
demographic information.

Figure C–3: Slide 3

Figure C–4: Slide 4
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Figure C–5: Slide 5

Figure C–6: Slide 6
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Figure C–7: Slide 7

Figure C–8: Slide 8
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Figure C–9: Slide 9

Figure C–10: Slide 10
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Figure C–11: Slide 11

Figure C–12: Slide 12
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Figure C–13: Slide 13

Figure C–14: Slide 14
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Figure C–15: Slide 15

PRE-WORKSHOP SURVEY
-

Please open the survey and answer the
ﬁrst question.
I will present ﬁve games. Please identify
the subgenres of each for the next
questions.

Figure C–16: Slide 16
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Figure C–17: Slide 17

Figure C–18: Slide 18
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Figure C–19: Slide 19

Figure C–20: Slide 20
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Figure C–21: Slide 21

Figure C–22: Slide 22
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Figure C–23: Slide 23

Figure C–24: Slide 24
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Figure C–25: Slide 25

FINAL SURVEY
-

Please take the ﬁnal survey for
feedback on the design exercise.

Figure C–26: Slide 26
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Figure C–27: Slide 27

Figure C–28: Slide 28
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Figure C–29: Slide 29
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C.2 No Framework Workshop Presentation

Following are the slides that were used to present the concept of AVR games to the group
that did not use the AVR subgenre framework.
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Figure C–30: Slide 1

Figure C–31: Slide 2
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Figure C–32: Slide 3

Figure C–33: Slide 4
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Figure C–34: Slide 5

Figure C–35: Slide 6
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Figure C–36: Slide 7

Figure C–37: Slide 8
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Figure C-38: Slide 9

Figure C–39: Slide 10
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Figure C–40: Slide 11

Figure C–41: Slide 12
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Figure C–42: Slide 13

Figure C–43: Slide 14
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Figure C–44: Slide 15

Figure C–45: Slide 16
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Figure C–46: Slide 17

FINAL SURVEY
-

Please take the ﬁnal survey here: https://byu.az1.qualtrics.com/jfe/
form/SV_bJIaM8PdBUo1nz8

Figure C–47: Slide 18
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Figure C–48: Slide 19

Figure C–49: Slide 20
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APPENDIX D. WORKSHOP SURVEYS

Included are all surveys that were used during the workshops. More information on how
these surveys were used can be found in section 3.3. Below is the demographics survey that was
used in both workshops to gather consent from participants and demographic data on the
participant’s age and levels of experience in game design, in VR games design, and in playing
VR games.
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Figure D–1: Survey 1
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Figure D–2: Survey 2
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Figure D–3: Survey 3
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Figure D–4: Survey 4
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Figure D–5: Survey 5
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Figure D–6: Survey 6
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D.1 Framework Workshop Surveys
Included below are two surveys that were used to gather and evaluate feedback from the
Framework Workshop group. The first survey was used to gain and understanding if participants
understood what AVR games were and the AVR subgenres from the presentation. The second
survey was used to gather feedback on the design exercise and how they used the AVR
framework.
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Figure D–7: Survey 7
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Figure D–8: Survey 8
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11/3/21, 8:49 AM

Qualtrics Survey Software

Default Question Block

What is your assigned participant number?

Briefly describe your thought process as you designed your game.

On a scale of 1-10, how useful did you find the framework in designing your asymmetric
VR game? Why?

Were there any specific aspects of the framework that you found particularly useful for
designing your game?
https://byu.az1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveyID=SV_50iiGSwXQAXskwC& ContextLibraryID=UR_bgzDAlRw…

Figure D–9: Survey 9
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11/3/21, 8:49 AM

Qualtrics Survey Software

What were some of the biggest challenges you faced when designing your game? Did
the framework help alleviate or aggravate any of these challenges?

How would you modify the framework to make it more useful?

Powered by Qualtrics

https://byu.az1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveyID=SV_50iiGSwXQAXskwC& ContextLibraryID=UR_bgzDAlRw…

Figure D–10: Survey 10
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D.2 No Framework Workshop Surveys

Included below are two surveys that were used to gather and evaluate feedback from the
No Framework Workshop group. The first survey was used to gain and understanding if
participants understood what AVR games were from the presentation. The second survey was
used to gather feedback on the design exercise and challenges that they may have run into.
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Figure D–11: Survey 11
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11/3/21, 8:50 AM

Qualtrics Survey Software

Default Question Block

What is your assigned participant number?

Briefly describe your thought process as you designed your game.

What were some of the biggest challenges you faced when designing your game?

Powered by Qualtrics

https://byu.az1.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveyID=SV_bJIaM8PdBUo1nz8& ContextLibraryID=UR_bgzDAlRwLv…

Figure D–12: Survey 12
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APPENDIX E.

HANDOUTS FOR FRAMEWORK WORKSHOP

These tables are the handouts that were provided to the participants of the Framework
Workshop group. Included is a blank template of mechanics, and frameworks for each of the
subgenres. More on how these handouts were used can be found in section 3.3.
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Mechanics
Competitive or Cooperative
Number of Players

VR:
Non-VR:

Asymmetric Mechanics
Goals

VR:
non-VR:

Abilities

VR:
non-VR:

Challenge

VR:
non-VR:

Interface

VR:
non-VR:

Information

VR:
Non-VR:

Dynamics
Dependence
Synchronicity and Timing
Aesthetics
Theme
Roles

VR:
Non-VR:

Figure E–1: Blank Template
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DAVIDS VS GOLIATH
Mechanics
Competitive vs
Coop
Number of Players

Competitive.

1 VR, 1+ non-VR.

Asymmetric Mechanics
Goals

VR:
• Defeat the non-VR player.
Non-VR:
• Defeat the VR player.

Abilities

VR:
• Swiping, grabbing or throwing objects at their opponent.
Non-VR:
• Close-range attacks, jumping, running, and dodging.

Challenge

VR:
• Must physically use their arms and body to combat the other
player. More intuitive.
Non-VR:
• Must have mastery over controlling the in-game avatar. Must
know the moves they can use with the buttons. Less intuitive.

Interface

Inherently asymmetric as an AVR game.

Information

Symmetric:
• Players can see stats like health and location for themselves and
their opponent.

Investment

Symmetric.

Dynamics

Figure E–2: Handout 1
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Dependence

Mirrored Dependence:
• Both players rely on each other to attack.

Synchronicity and
Timing

Concurrent Timing:
• Both players must be continuously engaged to attack and/or
defend against the other.
Coincident Timing :
• The non-VR player must dodge when the VR player attacks.
• The VR player must attack when they have a shot at the nonVR player.

Aesthetics
Theme

Typically set in an epic battle.

Roles

VR:
• Perceived as a powerful giant. Slow and clumsy but hits harder.
Non-VR:
• Perceived as small and weak, but agile and hard to hit. Can do
lots of damage over time.

Figure E–3: Handout 2
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HIDE AND SEEK
Mechanics
Competitive vs
Coop

Competitive.

Number of
Players

1 VR, 1 non-VR.

Asymmetric Mechanics
Goals

VR:
• Find and destroy the non-VR player.
non-VR:
• Complete a task where they must move from one location to
another.

Abilities

VR:
• Has an ability that can allow them to eliminate the non-VR player.
• Can move their head physically up, down, and around the map
surrounding them allows them to look in different areas. May be
able to traverse around a small map.
• May have abilities that gives them clues as to where the non-VR
player is.
Non-VR:
• Can traverse around a map.
• May have abilities that relate to their given task to win the game.

Challenge

VR:
• Must physically use their arms and body to activate abilities and
look around the map.
Non-VR:
• Must have mastery over controlling the in-game avatar.
• Defensive and stealthy.

Interface

Inherently asymmetric as an AVR game.

Information

Information is asymmetric:

Figure E–4: Handout 3
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• The non-VR player can see the VR player and knows where they
are looking and what they are doing, however, the VR player does
not know where the non-VR player is. This is part of the challenge.
Investment

Symmetric.

Dynamics
Dependence

Unidirectional Dependence.
• The VR player depends on the non-VR player to make moves to
play the game. If the non-VR player does nothing, the VR player
can do nothing. However - of the VR player makes no moves, the
non-VR player can still play and win the game - however it would
be quite boring.

Synchronicity
and Timing

Concurrent Timing
• The VR player looks for the non-VR player as the non-VR player
goes around and tries to complete their task.
Expectant Timing
• The VR player sometimes must wait for the non-VR player to
make a move before they can take decisive action.

Aesthetics
Theme

Typically takes place in a large room where the non-VR player must
escape from the VR player.

Roles

VR:
• A large and powerful entity. All-powerful. The non-VR player
cannot fight it, their only chance is to try and sneak by it.
Non-VR:
• Small and weak, but sneaky and tricky.

Figure E–5: Handout 4
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LIFELINE
Mechanics
Competitive vs
Coop

Cooperative.

Number of
Players

1 VR, 1+ non-VR.

Asymmetric Mechanics
Goals

VR:
• Complete a given task.
Non-VR:
• Assist the VR player with said given task.

Abilities

VR:
Abilities in-game may vary.
Can use standard VR controls to physically manipulate the
environment, such as press buttons and controls. May or may not
be able to traverse across the environment.
• Must communicate with non-VR players to receive instructions.
non-VR:
•
•

•
•

Challenge

Can access information that is valuable to the VR player.
Can communicate with VR player to get them to the goal.

VR:
• They must be accurate in how they follow non-VR player’s
directions.
• They may also have to be able to give accurate descriptions of
their surroundings for the non-VR player to use.
non-VR:
• Logic. Must be able to take information from their interface and
combine it with descriptions from the VR player to assist the VR
player.

Interface

Inherently asymmetric as an AVR game.

Figure E–6: Handout 5
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Information

VR:
• Can physically see their surroundings – the non-VR player
cannot.
non-VR:
• Has pertinent information relevant to the goal that the VR player
does not – typically on a 2D interface.

Investment

Depends:
• The VR player may sometimes be slightly more invested. This
would depend on how individual games are balanced.

Dynamics
Dependence

Bi-directional
• Both players need to provide information to the other - but the
nature of that information is different.

Synchronicity
and Timing

Sequential discrete is the optimal gameplay strategy.
1. The VR player gives information to the non-VR player.
2. The non-VR player uses what they know to give advice to the
VR player.
3. The VR player follows that advice.
4. The sequence repeats.

Aesthetics
Theme

Get the VR player out of a dangerous situation.

Roles

VR:
• Daring field operative. Must take decisive action from the nonVR player’s advice.
Non-VR:
• Informative team that has important advice for the VR player.

Figure E–7: Handout 6
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PERSPECTIVE PUZZLE
Mechanics
Competitive vs
Coop

Cooperative.

Number of
Players

1 VR, 1+ non-VR.

Asymmetric Mechanics
Goals

VR:
• Help the non-VR player get from one end of the puzzle to the
end.
non-VR:
• Get from one end of the puzzle to the end.

Abilities

VR:
Can use standard VR controls to physically manipulate the
environment, such as press buttons and controls. May or may not
be able to traverse across the environment.
non-VR:
•

•
•

Challenge

Standard walking and jumping.
May be able to interact with objects to solve puzzles.

VR:
• More of a puzzle-solving component since they can see more
than the non-VR player.
• Must physically use their arms and body to activate abilities and
look around the map.
non-VR:
• Mastery over platforming mechanics, like running and jumping
with precision.

Interface

Inherently asymmetric as an AVR game.

Information

Asymmetric.

Figure E–8: Handout 7
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• Information may be slightly asymmetric if the VR player can see
elements the non-VR player cannot because of their larger
perspective.
Investment

Symmetric.

Dynamics
Dependence

Unidirectional dependence
• The non-VR player relies on the VR player to progress.

Synchronicity
and Timing

Expectant and Sequental Discrete Timing
• The non-VR player must often wait for the VR player to make a
move and vice versa.
Concurrent, Timing
• Sometimes players can solve puzzles and elements
simultaneously.
May be elements of Coincident timing as well, although this is more
rare.

Aesthetics
Theme

Often both players are trapped in an environment and must solve a
puzzle to progress.

Roles

VR:
• A giant character that is powerful, but benevolent.
Non-VR:
• A smaller, sweet character that need assistance.

Figure E–9: Handout 8
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ORDER SIMULATION
Mechanics
Competitive vs
Coop
Number of Players

Cooperative.

1 VR, 1+ non-VR.

Asymmetric Mechanics
Goals

Symmetric: Work together to get a high score by fulfilling orders.

Abilities

VR:
Use VR controls to assemble objects.
Deliver items and objects to the non-VR player.
Must communicate to the non-VR player.
non-VR:
•
•
•

Travel around the floor to deliver objects and move objects
around.
• Sometimes must take orders from the NPCs if the VR player
cannot see.
• Must communicate to the VR player.
•

Challenge

VR:
Must physically move and manipulate objects with hands and
arms.
• Must assemble objects accurately.
• Sometimes must listen and remember the orders from the nonVR players.
non-VR:
•

•
•
•

Must control the avatar accurately.
Must fulfil orders accurately.
Sometimes must remember orders and deliver them accurately
to the non-VR player.

Interface

Inherently asymmetric as an AVR game.

Information

VR:
• (Sometimes) instructions for assembly.

Figure E–10: Handout 9
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